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Architects of a model welfare 


state, Swedes find their tidy world 


challenged by economic recession 
and inunigrants behaving in 
decidediy un-Swedish ways. 
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Vital ro itfe, bacteria are the old- 
est, most abundant, and perhaps 
most useful organisms on earth, 
Today they star in everything 
from making headphones to 
cleaning up toxic wastes, 
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[he world’s newest fop-rank 
nature reserve isa high, stark, 
windswept realm, an Armrona- 
size land that is home to fynxes, 
wild yaks, and Tibetan antelope. 
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Behind the face of famine lies 
chronic warfare that has beret the 
Horn of Africa for generations 
Can the beleaguered mations end 
the cycle of death that Aas already 
claimed millers? 
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Twenty years ago a bouterous 
Drarich of hie Cumberiand Arver 
named Sie South Pork inspired 
the creation of a 100, 000-aere pre- 
serve in Tennessee and Aentuctky. 
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COVER: Struggling with each Step, a young woman seeks supplies ata relief center on the scorched 
outskirnes of Baidou, Somalia, Photegraph by Robert Caputo, 
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Sweden all over, 
preschool teacher 
(Christer Jonsson 
celebrates his 
country § brivmph 
in the 1992 World 
Hockey Champion- 
ships. (ince rare in 
this reserved soct- 
ety. such national- 
istic displays are 


on the rise as 


Swedes strugele 


with doubts about 
their welfare 

state —and them- 
selves—broucht (vn 


by hard times. 








a . { i= Teil. A i TH wo a a 
, | . ie aie i ibid | wubb bee a 
ia] : a Bi 








DON BELT 


TOMASZEWSKI 


An ocean of snow engulfs northern Sweden in winter, when the sun clears the horizon 
for only a few hours a day and summer seems light-years away. Some 90 miles north 
of the Arctic Circle, near Sweden’s border with Norway, a footbridge used in summer 
to cross a ravine becomes mere scenery to a passing snowmobile. 
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Choreographed to perfection, a cast of hundreds serves the 1992 Nobel Prize banquet 


at Stockholm's City Hall, Awarded each December, the prizes were endowed by industri- 


alist Alfred Nobel, who in 1867 patented dynamite—one of many Swedish inventions, 


from kitchen podgets te weapons of wor, that changed the modern world 





RAW WIND WAS SNAPPING at the streets of Stock- 







thetr reading lamps and gone to sleep. It was a 
Priday night in 1986, the ssh eel a February 
that particularly grim stretch of winter aie 
Swedes sicep longer, and speak less to each 
other, Lian al any spect lime af YEA, 


tein awake He: and his wite, ‘Lisbet , Were h Lit ‘dle Li in their over- 
coats, strolling home from the movies, arm in arm. No bodyguards 
Walked with them, This wasa point of pride for Palme, who during 
his four terms a5 prime minister insisted on living as an ordinary 
swede — walking to work, doing his own errands, riding the sub- 
Way —85 a matter of egalitarian principle. Sweden was different 
from other countries, he liked to say, where leaders were forced to 
protect themselves from their own people. Sweden, he seemed to 
Say, WLS better. 

It Was hard to argue. Since World War I, California-size Swe- 
den had become tn many ways the envy of the world—an industr- 
alized nation built on humane principles, sane and secure, that had 
fine-tuned its Swedish model of welfare-state capitalism to achieve 
the prosperity and social justice that other democracies as pired to 





Nestled in the bosom of Scandinavia, buffered from continental 
Europe by the Baltic Sea, Sweden's 8.7 million people enjoved a 
standard of ving as high asany in the world, ensured by the most 
bountiful system of social welfare on earth. Their ideals were 
intact, their children welleducated, theirenvironment—even their 
lactories—remarkably clean. Police walked their beats with a 
smile. Noone was homeless, and no one starved, 

At lic2la “tall, dark-haired man with a limp” stole up behind 
the Palmes, drew a .357 magnum, and shot the prime minister in 
the back at point-blank range. Palme died instantly, cradled in his 








wife's arms, His assassin vanished into the night. Except for the 
two copper-tipped bullets he fired, the killer left no clues and has 
never been found. His motive remains unknown 

City officials moved quickly to replace the bloodstained side- 
walk les, butitwas impossible: Ry noon the next day thousands of 
Swedes had gathered there in stunned silence. Many carried « red 
rose, symbol of Palme's political Baty the Social Democrats; by 
nightfall a mountain of bloodred roses marked the spot where he 
had died 

“L think people were grieving a5 much for Sweden as they were 
ror Palme, recalled Mick pandberg, a young professor from Gite 


Gq 
borg little world had 
(USst Vanished forever. 





Ewes clear te THA of us that our innocent 


Gray was the prevailing mood during my first visit to Sweden, 
which came in February 1992, six vears after Olof Palme died 
“Somber,” | wrote in a black notebook as 1 drove to Stockholm 
from the southern port ot Helsingborg, where [hac arrived byferry 
trom Denmark, It was an impression reinforced by long, damp 
walk: through the capital, which presides over Sweden from an 
inlet on the Baltic coast. Surrounded by water, laced with : anal 7 





[his coverage of Sweden by Polish free-lancer TOMASZ Tomaszews SKIL I 
his fitth article for the GEOGRAPHIC. His photographs have appeared in 
many international publications and exhibitions 


holm, and many people had already turned off 


National Geographic, 





A regal bearing suits Stockholm 
fabowe). Called Venice of the 
North for its graceful minglings 
with the Baltic Sea, the city 
come of age during Sweden's 


L?th-century hevday as a Euro- 
peanempire. Sweden later 
ewolwed inte one of the most 
epaliturian nations on earth 
but preserved its monarchy, 
King Carl Gustaf (right) and 
German-born Queen Silvia 
celebrate Sweden's National 
Diy, june 6, with a carriage 
tour through the capital, 


August 1003 





Among the pourest of Euro- Stockholm is often called Venice of the North, though in tempera- 


pean nations a century ago, ment this dignified, stone-faced city is more East European 
Sweden thrived when indtus- than Latin. 
ery replaced agriculture. It had been an unsessonably warm winter, and much of the 
Led by Social Democrats, country was bare of spirit-lifting snow, which softens the darkness 
Sweden crafted its “model” by seeming to light the world from within. Instead, Swedish night 
welfare state to spread the fell like a shroud over the land in midafternoon, wrapping the 
wealth and recruited for- country ina hundred shades of gray and then in blackness so total 
cigners to work the factories that summer secmiod as distant as a star in the night sky. But there 
| spared from World War IT by was more to the darkness than lack of light. 
Swedish neutrality. Today ‘Sweden's economy is drifting toward crisis," Anders Pers, a 
Sweden reels from reces- newspaper publisher in Vasterds, later told me. “Industries that 
sion; its. generosity is being | once set world standards are now 
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struggling to survive and cutting 
back. For the first time I can remem- 
ber, Swedes are uncertain about their 
future. "How is Sweden going to come 
out a winner in the information age?’ 
they ask. ‘Why is there no demand for 
my talent?’ ” 

As those questions were sinking in, 
other doubts were surfacing. Just 
months before in the national elec- 
tions, voters turmmed against the Social 
Democrats, architects of the modern 
welfare state, for only the third time 
since 1932 —choosing instead a coali- 
tion led by the Moderates, a conserva- 
tive party that pledged to get Sweden 
out of the doldrums by pushing it 
into the European mainstream. They 
vowed to cut taxes, reform the wel- 
fare system, and promote Sweden's 
application to the European Commu- 
nity, submitted the previous July. 

By the time I arrived, though, 
many Swedes seemed to be having 
second thoughts about their nation's 
drift to the right. 

“There are a lot of wn-Swedish 
attitudes going around right now,” 
observed a young press officer at the 
Swedish Foreign Ministry. None was 
More ominous, she added, or more 
unlike them, than the growing resent- 
ment of Swedes toward the foreigners 
in their midst. 

Overt nationalism, taboo in mod- 
ern Sweden, was becoming common- 
place. On the streets of Stockholm, 
native-born taxi drivers were: ad- 
vertising their “Swedishness” to 
customers by cisplaying litthe Swed- 
ism fiags on their windshields. In 
towns across the country, small but 
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‘visible neo-Nazi groups were cropping up to taunt immi 

ecrawling “Sweden for the 
decent Swedes were starting to tal 
taboo—about their distrust of the newcome 
ational Police Board. Wet 
afternoon, cur talk tlhuminated, bar 
LAT a the ue tut reflecte Lott his r | aces “What kit a 
skiing themselves right 
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reserve and often made the butt of regional jokes 
and two Swedes 
F rescued, the | 


an land OMe they 


the Nonmwedians bul fishing baat, and 


al] the trees 


tac formed at 
the Finns 
he nhreriuced 


operative 


T he Swedes Were still rh alt 





Caught off guard by school-age 
demonstrators in the streets. of 
Stockhotm, Prime (Minister 
Carl Bildt ts jostled as he tries 
fa explain proposed resiructur- 
ing of the education svatem— 
most controversial, perhaps, ar 
the cutbacks in services colled 
for by Sweden's new center- 
right government. 

"We think it’s time for fewer 
state-supperted solutions,’ 
Bildt declares, citing the gener- 
qua cushion af benefits that 
Swedes poid for with some of 
the world’s highest foxes, 

Like him or not, most Swedes 
would shudder ta see Aildt ac- 
costed: Former Prime Wutater 
Olof Palme was murdered on a 
Stockholm street in [Se6, 








Vor on the mawe, Jonas 
Sterner, 26, leads a busy life 
despite cerebral palsy, thanks to 


24-hour care in a custom apart- 


ment and a $15,000 compiuter- 
ized wheebchair—aoll provided 
by the government. 

Comforted by a staff nurse, 
the late Mowe Molin (left) spent 
her last days of a government- 
Subsidized nursing hone tuat 
charged between five and ten 
dollars a day. Cradle-to-grave 
services account for two-thirds 
of Sweden's annual budget. 


neutral, Sweden was the only Scandinavian coun- 
try to escape unscathed from World War IT. In fact, 
Sweden saved itsell by mastering what historian 
Franklin Scott calls “the art of the possible, frankly 
unheroic.” Pressured by the Nazis, Sweden contin- 
ued to sell Germany iron ore and components for its 
war machine until 1944. Sweden did earn thanks 
from. Finland for sheltering its war refugees, includ- 
ing 70,00) chiliren. But some Norwegians may 
never forwive the Swedes for allowing Nazi troop 
trans to cross Lheir soil to attack northern Norway, 
or for refusing to protect King Haakon VI1 and his 
family as they fed the Nazi occupation. “It's hard 
to explain away our role in World War U1," said 
Mona Pers, aliterature profess orin Vasterhis, echo- 
ing many others I spoke with 

Few natural barriers divide Swedes from one 
another. Apart from mountains in the west, swe- 
den 15 a relatively uniform land, dominated in the 
south by agricultural lowlands and elsewhere by 
rolling, thinly soiled hills studded with granite 
What elevates this landscape from pristine to sub- 
lime are Sweden's 90,000 lakes, which were left 
behind by retreating glaciers 12,000 years ago and 
art today the Swedes’ surpassing pride and joy. 

Between these lakes, nearly half of Sweden is 
covered with a thick forest of conifers-and birch, 
where anyone who follows the ancient rules of alle 
inansrdite, oreveryman's night, can wander tree- 
ly—even over private property—and glory in the 
solitude and perfect stiliness. It is this land, rather 
than any evocation of pastempire, that Swedes talk 
about when they say they love theircountry. Rather 
than history, it is geography that unifies the 
Swedes, and silence that keeps them apart. 


SWEDES ARE a painfully shy people,” says Ake Daun of 
Stockholm University, a Swedish ethnologist who 
compares his own society to the Japanese in its 
emphasis on quiet conformity. “We're taught very 
: early not to stand out from the crowd or nsk mak- 
Ing anyone uncomfortable.” To illustrate his point, he describes 
the Swedish businessman: “Sweat pours from him during a meet- 
ing in which he’s completely silent—he's thinking of things to say 
the whole time and anxiously weighing the decision of whether or 
not to speak.” 

This kind of inner turmoil contributes, experts believe, to Swe- 
dens suicide rate— 15th among reporting nations—and surely fig- 
ures in the alcohol-induced catatonia-one comes across late at night 
iIntmany Swedish cities. I'm thinking of the4a. m, crowdat McDon- 
ald’s in Géteborg, for example—richly dressed young Swecles 
propped up in booths, grim faced ane sad, unable to focus on the 
catsup-smeared table in front of them or even to stagger home. 

Winters also take a toll. Bengt Kyellman of St. Girans Hospital 
in Stockholm has treated hundreds of Swedes suffering from 
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Evening settles like o song over coastal farms on Gotland, a 


|_225-square-mile island in the Battie Seo revered by Swedes for 


embodying their rural posk “io ieee as sonpty as co peqsantin the 








countryside, in a little red cabin overlooking woter—this ts the 


Swedish dream,” explains Mona Pers, a teacher in Vasterds. “Na 


good Swede would ever poss wp a chirce to pick berries. 





wititer depression, which is probably linked to hormonal changes 
brought on by light deprivation. He treats his patients with two 
hours a day of light therapy, with 75 percent success. Others cope 
by traveling (“asurprising numberof us go to the Canary Isiands,” 
confided one elderly woman) or by spending lots of time outdoors. 

But what gets most Swedes through winter, and through life, is 
dreaming of where they will spend the summer: A sunlit clearing in 
the forest anda cabin painted dark red with white trim, overlook- 
ing water, with a Swedish flag fluttering from a pole in the vard. 

Swedes call them suger, these rustic cottages, and they tend 
them with the same muted passion they apply to-all things in their 
world. Inthe loving hands of a Swedish family, thatstwga over time 
is made beautiful, and more functional, and perfect to the last 
detail. This is the essence of Sweden, and nothingin their Lutheran 
experience compares with the devotion Swedes show between mid- 
summer and August, when they become a nation of pilgrims in Vol- 
vos, forsaking high-rise apartments in their spotless new cities for 
five weeks in a stuga, near the small farming towns where their 
grandparents were born. 

In northern Sweden especially, they enjov a certain lightness of 
being, induced by the midnight sun, There Swecles share the land 
with another group even closer to the ¢lements than they—the 
Indigenous people known as Sami (often called Lapps, to their dis- 
pleasure), who in summer make pilerimages of their own. 


ELICOPTER, HELICOPTER!” little Sofia shouted, clap- 
ping her hands. I hadn't beard any helicopter, and 
when I looked to her father, John Utes, bying on his 
bed of remedeer skins, l could tell he hadn’t either. He 
picked up his two-way radio and listened in on a dis- 

tant conversation in crackling Swedish. “She's right,” he said 

with a look of bemused wonder, “Five minutes,” 

“T remember when Sami children used to imitate reindeer 
noises,” said John's wife, Elin, from the other side of the room-as 
she poured colfee, “Now they imitate helicopters.” 

[t was midnight on Lake Kutjaure, 70 miles north of the Arctic 
Circle and 30 minutes by air from the nearest sizable town, deep in 
the spectacular mountain country of northwest Sweden. It was also 
summer, and the Sami people of northern Scandinavia were gath- 
ering their reindeer to mark the calves, as these gentle nomads have 
been doing for as longas anyone canremember. But helicopters—a 
more efficient way for part-time herders to tend reindeer— were a 
wrinkle I hadn't expected. This one was coming to whisk us to a 
mountain rendezvous with some 1,500 reindeer under a waning 
midnight sun. 

Like most of the 17 000 Sami living in Sweden, Johnancl his fam- 
ily have another liftt—a more Swedish life—that they live in the 
town of Jokkmokk a hundred miles to the east, where John works 
asa journalist. But the Utsis are also among the few whestill prac- 
tice reindeer herding, the cornerstone of Sami history and culture. 
Each summer John and Elin and their three daughters move into a 
goahkti, or sod-covered dwelling, and join their relatives to tend the 
family's reindeer as they roam the high country. 

A few minutes later the hehcopter arrived. John's family and I 
piled our gear inside, shot off into the mist, and landed ten minutes 
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Spirits rising, patients at St. 
Gdrans Hospital in Stockholm 
soak up artificial sun for twa 
hours a day to combat depres- 
sion linked to light deprivation 
in winter. “It looks crazy, but it 
sure helped me,” says ome 
patient of the therapy, which 
has become fashionable; doc- 
tors report a 75 percent success 
rote in treating such patients, 


National Geographic, August 1993 


“Many of our patients say 
winter is harder every year,” 
adds Bengt Kjellman of St. 
Goérans, noting that Swedes 
callin sick more often. Swe- 
den’s suicide rate, on the other 
hana, is highest in spring. Stig- 
motized in the 1950s as the 
world “suicide capital,” Sweden 
is currently ranked 15th. 


later on a cloud-draped mountainside between a snowfield and a 
steep ledge. The scene was like the dream sequence in a surrealist 
Swedish film: In the dim light 1 could make out dozens of other 
people, weary and wet, pitching tepee-like shelters in a light rain 
next to an enormous wire-fence corral. 

Soon more helicopters arrived, driving the reindeer before 
them—a thousand frantic silhouettes fleeing the machines over- 
head. Asthe animals bolted into the corral, John and] helped pulls 
wire fence across behind them. “Let's get some rest while they set- 
le down,” John said. We're going to need it.” 

We took shelter in my tent and spent about an hour talking and 
watching the rain flick at the purple nylon roof, to the rhythm of 
wind whipping grass and reindeer hoofs thumping agamst mud 
and rock nearby. 

John is a playwright. He writes radio plays in the Sami lan- 
guage, a Finno-Ugric tongue closer to Hungarian than Swedish, 
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and draws heavily on Sami history and legend in his work 
“mami are ike the American Indian,” he says, citing the paracte 

of traders, settlers, and Lutheran missionaries who began usurping 

san lands and culture as ¢ariy as the 12th century; Sweden's rush 


for ores, Umber, and hydroelectnic power p ractically finished the 
joD in the early 270th. “The only different ce, be said, “is the 


Swedes defeated ws with laws instead of guns. 

The Sami fought back through the courts in the late 1960s and 
eventually won confirmation of their ancestral rights to the land, 
including the freedom to huntand fish or move reindeer herds from 
place to place. There was acatch: Sweden granted these abori ginal 
nights to only the dwindling number who herd reindeer: the other 
85 Percent Were nol PIVen any special rights at-all 

After years of Sami lobbying, the Swedish Parliament recently 
addressed their grievances by approving a separate parliament to 
represent all sami. But at the same tome it also passed a law allow- 
ng thie MOD OF 30 Spo0rmen in Sweden to huntand fish on Sanit 
lancd—a direct threat to the last of the remeadeer herders. 

They give with one hand and take away with the other,” John 
muttered, “same as they ve been doing for 300 years. Trouble ts, 
this time we haven't got room to go backward.” 

We heard shouts from the corral. “Let's go to work,” John said, 
pulling on his rubber boots, He and 1 wrggled under the fence to 
join the wild scene unfol iding in the corral as a hundred of so Sami 
with lassos—men, women, and children—began stalking the 
swirling river of reindeer circling the corral. Spotting the family 
Mark ona passing cow with = calf, John and his daughters would 
mive chase, then rope the calf, wrestle it to the ground, ancl use a 
small knife to cut the family oe five notches in the cartilage on 
the calf’s left ear. It was exhausting work, made miserable by the 
cold and rain. Vet to the people around me, I sensed, it was the 
irist exhilarating activity on earth: Somehow, against all odds, 
this had survived. Thousands of summers had passed, and the 











Sam were still here 

The roping went on past daybreak, until all the calves were 
marked and accounted for. ‘Then the corral was opened and the 
reindeer freed to roam the high cowntry again, tenced by full-time 
herders. Helicopters were called in, tents were packed, and warm 
Sah good-byes—“Hivas, Arvas!"—passed all around. Gne by 
ont, three of John's brothers, who had walked here from Vaisa- 
luokta four miles:away, shouldered their packs and set out for 
home. By 8:45 a.m. the clearing was empty 

We staggered toward the helicopter, completely exhausted, for 
the ride down the mountain to Lake Autpaure, “Up, down, up 
down —Sami ile In a“aiways like this in the summer,” John 
remarked with a bleary smile. “We don't get much rest —but for us 
there are more important things than sleep.” 


O MUCH OF URBAN SWEDEN appears modern and freshly 
minted—sparkling offices and apartment complexes 
highways and hotels, playgrounds, and even the 
Swedes stu lves— that it's easy to forget Sweden is 
7 a profoundly provincial country 

Acentury ago Sweden was among the poorest nations in Europe, 
and so short of arable farmland that a fifth ofits population — more 








Tidying up in fall, many Swed- 
ish farmers machine-wriap thetr 
hay in airtight polvethylene 
(above) to preserve it through 


winter, Says one: “It's cheaper 
than building @ silo.” 

Taking the no-tech approach, 
a@ retnileer herder tn northern 
Sweden leads a buck to slough- 
ter—something the Sami, or 
Laps, hove done each autumn 
for thousands of years. To mon- 
are their dwindling trade more 
efficiently, herders also use 
state-of-the-art toolsa—helicop- 
ters and computers—to monitor 
the animals, 


Nationa Geographic, August 1093 





“Yee re just old-fashioned Swedes,” save 23-year-old Hdlan 


Abrantmrason of Gnosd, whe joined the family business, Hyltans 


Metall, run by his Unele Lars, middle, and his father, Henet. Like 








min factories in Gnosjo, Avitans ts famous for oa prodiuct—in this 


cuse, the handmade copper-ailoy cross displayed by Mdkan. Both the 


Swedish roval family and Pope John Paul I own one 








than 1.3 million people—deserted it between 1850 and 1930, 
mainly for North America, It was also among the last in Europe to 
industrialize, despite vast reserves of iron and other resources; at 
the turn of the century 90 percent of its people still lived in the 
swedish countryside, where they clung to collectivist social tridi- 
tions handed down from the Middle Ages, 

As Swedish industry evolved between 1900 and 1930—and 
soared after World War [f—riral Swedes moved en masse to the 
cities, bringing with them the quiet pragmatism-and frank peasant 
stare that so puzzle tourists, who come expecting to find friendly 
blondes and well-mannered tennis partners. In fact countryfolk 
migrated to these cities, where 80 percent of Swedes now live, 
armed with the same values that ruled life ina small Swedish town 
and that became the rules of modern Sweden. 

They came seeking work, and through it found trygghet, an 
ancient term that conveys safety and security, consensus and pre- 
dictability, and the absence of all things uncomfortable or unpleas- 
ant. Swedish industries understood trygzhet, and they wrapped 
their fledgling workers in a cocoon of benefits and paternalistic =: aan Fe 
concern so readily that the Swedish labor movement, which came a * 
to dominate all aspects of society, was able to find a “middle J 7 an —- 
way" —acting more a5 partner to management than adversary. he ——" 

Trygghet was also supplied by the Social Democrats, electedto [a =} > = a 
power in 1932, who filled the docket with social legislation — build- . ie 
ing blocks of a welfare state they called, comfortingly, the Folk- 
em, or People's Home. Slowly, meticulously, as if society were a 
some finely calibrated machine, they began to perfect life in Swe- 
den and take all the guesswork out of it 

Today that welfare system consumes almost two-thirds of 
Sweden's 190-billion-dollar budget—even after the pruning 
administered by the néw government. “Cradle to grave" is no 
exaggeration for a system that begins paying health benefits with a 
mother's first wave of morning sickness, continues to pay 90 per- 
cent of her or the father's salary fora year after the birth, and show- 
ers them both with allowances and subsidies and paid vacations 
and pensions for the rest of their lives. 
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F TRYGGHET WERE THE GOAL of modern Sweden, then Jagem, 
of appropriatencss, became its guiding principle. The term 
may have originated with the Vikings, who controlled central 
Sweden from A. 0, 800 to 1050 and drank their beer, it's said, 
from a common bowk Each man would take lage? om, or 

according to the law —not too much, not too little, but just the right 

amount. Shortened to lagom, the term lives on in Sweden as an all- 
purpose definition of what's acceptable and what's not. 

“Lagom is best," the Swedes say, meaning reasonable, in mod- 
eration, with no extremes. “To be average is good in Sweden," 
explains ethnologist Ake Daun. “To be different is bad.” 

This idea colors all sides of Swedish life—the home, the work- —"to creete a better everyday 
place, the schools. And while it makes for an orderly society, life for the majority of people” 
some Swedes fear that the lagom ethic, combined with an educa- —might as well be Sweden's. 
tional system thai stresses uniformity, discourages the best 
and the brightest—the smartest kid in class, the entrepreneur, 
the risktaker, the artist, the inventor—in short, the very kines 
of people Sweden needs now, more than ever, to succeed. 
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could have filed for unemployment, which would have paid 90 per- 
cent of his salary fora year, Or he could have started a government 
Instead he invested his 
savings in an engineering business of his own 

Henet’s decision surprised evervone, including Bengt. “I 
remember thinking, [ should feel very bad, very scared about all 
these new responsibilities. Rutit was just the opposite —I felt grea 
That's when] knew Dwas doing the right thing 

“MV friends all acted like I was completely nuts,” he went on 
“My wife and I had just had «a baby and moved into a new, more 
expensive apartment. "What will vou do if you don't get work?’ 
everyone wes asking. “How can you be so-stupid?’ People in this 
1eVE 
somebody would ever take such a risk. That's why I think the wel 





job-retraining program to learn anew ski 





COuUnLTrY are 50 USed lo playing it safe that they couldn't 


fare state went too far—it took away people's ambition." 

0 far, things have gone well for Englund Engineering, whichis 
heaclquartered in a small, book-filled den next to Benet’s living 
PUMA . 
missioned by Volvo, for quality-control equipment on their sedan 
assembly lines. 

~ The business 15 really taking off,” Bengt said quietly, “Al- 
though Dll never let the neighbors know it. Everybody's so jealous 
Lhat it's important to keep alow profile,” 

“Une of our ntighbors sprained an ankle the other day," said his 
wife, Angela. “T teld them to pul meat on it to stop the swelling: 'T 
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guess people who own their own business can afford to waste 
meat,’ l was told. “You must think you're something specia 
“You see, you're not allowed to be too clever in Sweden! sacl 
Benet with a wry anile 
‘Just lapom clever,” said Angela 






r FIRST GLANCE the little town of Gnosj doesn’t look like 
anything special, It sits neatly and quietly in the scrub 
forest typical of south-central Sweden, and @ towrisi 
passing through could be forgiven for chalking 
(snosjG UP as one more somnolent Swedish town 
distinctive only in small details—the abundance of large corrugat- 
ed metal buildings, forexample, or the disproportionate number of 
local people driving tars made by Mercedes-Benz. 

Bult what goes on here is a dazzling repertoire of small manufac 
turing—some 300 industries in a region of 10,000 people, making 
everything from fishhooks to heavy machinery. Gonos and its 
neighboring towns illustrate what is possible when the Sweclish 
pifts for business, technology, and collective action meet ina place 
where risktaking. rather than plaving it safe, is encourages 

“This is a region where people are expected to start their own 
business, explamed Willis Thulin, who turned his father’s back- 
yard metalworl ‘king shop (“three en minlovies. two cows, anda pig”) 
into a 65-million-dollar company, Thule, which sells cartop carri- 
ére ind other products worldwide, “That's the fun of it. We take 
risks, bul wedo it togetherand help one another, evenour competi- 
tors. [works because we all know the rules and trust one another 
Other people néed a ten-page contract to do business. Here people 

¥ Charge!’ and work out the details afterward." 
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(sno5j0's small-business explosion dates from the early 1700s, 





Swedish madern is away of life, 


and for moat it means renting 
anapurtment. Styles range 
from low-profile developments 
such as Tokarp in Jinkoping 
(right) te the towers of Stock- 
holm, where some 90 percent 
live in high-rise complexes. 

In her two-story flat, Stock- 
holm cellulor-phone executive 
Syivia Dahigren manages fer 
company while traveling mcs- 
seur Koger Linde, who bills 
himselfas the Massage King, 
moles oa hiaume coll, “Micorry 
people hire me because of the 


mime, like tn_Amerioa,” save his 


highness. “Unlike most Swedes, 


Pm. not shy,” 
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when local men began trickling home from the arms factortes sup- 
plying Karl X11, Sweden's voung warrior-king, who had marched 
hs armies across Rurope and into Russia before being beaten by 
Peter the toreat at the Hait 

When these men came home to Gnosjd, they brought metal 
working skilis with them, and while the rest of Sweden was work- 
ing in one-factory towns or bending their backs to strip-cropping, 
they went to work supplying Swedish merchants with clever little 
household gacigets—safety pins, egebeaters, screens, hooks, plate 
holders—madce of metal wire processed from local iron ore wsing 
stroam-powered extrusion devices, Since only one suitable river 
runs through Gnosjo, they had to cooperate to succeed 

Thulin's friend Alf Liljehall owns Elbe, acompany that supplies 
metal gift items to Boda, the Swedish design company. As! toured 
his factory one afternoon, Liljehall pulled a black candelabra from 
a display shelf and balanced it.on his palm 

Eight local companies cooperated to produce the item, he 
explamnert, including several who compete fiercely with one anoth 
er for business. Other than shipping the finished product to Boda, 
Eibe's main task was shuttling the item from supplier te supplier 
and keeping the peace 

“This is a perfect example of how (onosj6 works,” Liljehall said 
with a laugh, “It's all mixed up, but somehow it turns out ryght.” 

Built upon such partnerships, Gnespo’s economy has coasted 
through the current recession, propelled in part by Sweden's 1990 
tax reform, which cut taxes from #0 to 50 percent on personal 
Incomes above $25,0(0ha year, As oweden trims its welfare budget 
accordingly and prepares for life in the rough-and-tumble Euro- 
pean Commu nit, some believe Sweden would do well to emulate 
the competitive cooperators of Cnt 

Willis Thulin explains: “ For vears the Swedish svstem penalized 
the gol worker and propped up the bad one, | think we're headed 
in the mght direction now by giving people incentive to work 
hard.” They'll have to, be adds, 
Europe's free market. “The EC is not going to solve all of Swe- 
dens problems,“ he said. “But we have to take this step. Whether 
we like tlornotl, Sweden is part of the real world." 
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if Sweden is to compete in 


HE 7§G,000 FOREIGNERS living in Sweden today, 
whether foreign-born workers or political refugees, are 
humped together in Swedish under the term pep 
drare, which means simply “immigrant” and is used 
to describe the non-Swedes one sees these days on the 
streets of any Swedish city or town. No matter that back home 
these people were Italian or drreek, [ragi or Palestinian, Croatian 
or Kurd —once in Sweden, they are the invandrare. 

While traveling in central Sweden, Istopped often in Ludvika, a 
littie city of 29,000 at the south end of the region caller] Dalarna, 
which is much beloved by Swedes for its scenic lakes, bright-eyed 
hddlers, and traditional handicrafts such as wood carving. 

A century ago Ludvika was a typical Swedish factory town, full 
of strapping farmfolk driven from their land by drought and crop 
failures. Today it again typical—a factory town in recession, 
grown hard in the eves and rough around the edeges—with about 
2,000 invandrare of various nationalities tn its midst. 
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Standing tall for Sweden—and 
arainst everyone else—ire tieo- 
Nazi skinhead groups {ike this 


one, which primed recruits with 
prepagondo ond hwo-dollar 
hrircuts at o sinccer tournament 
in Stockholm, 

“Things are happening in 
Seiden mow thar would hove 
been impossible a few years 
ago,” sighs Gunilla Andersson, 
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dsocd! worker in Rinketry, a 
Stockholm suburb where a 
number of imomipcrants heave 
bten aittacked recently 

Most people ore shocked at 
tie rise of such ote props, 
though in private mony Swedes, 
weory of recession and high 
taxes, grumble abour their 
nation’s generosity toward 


ivlum scekers. 
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[immigrants are nothine new bere. Hundreds came between the 


late 19405 and the 196G5 to work for ASE.A, the giant Swedis! 
| Bal = =| a z | fies — —_ — 
ompany that, ike many Swedish industries, grew trom a sinal 
remional company to a worldwide concern during the glory cays 
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Hundreds of human dramas passed doily through Swedish customs in 1992, as 85.200 


refugees— many from the former Yuroslovioa—sourht asylum ina lond admired world 
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Wide for its humanitarian policies, One wos Pokraoh Koicron, a 53-veor-old Kurdish 


Wohin wiese family wos driven from Irag by Saddam Hussein. 











assimilating, as many as 70,000 immigrants in a single year. 
“Those people came to work,” I often heard as I traveled 
through Sweden — “they even learned to speak Swedish.” 
“Our real problem,” the people of Lucvika invariably add 
today, “is this new crop of invandrare.” 


HEY ARE TALKING about the 1,500 refugees, many of 
them fleeing the war in former Yurostavia, that the 
government has sent them to look after. This repre- 
sents Ludvika’s fair share of the more than 83,000 
people now seeking political asylum in Sweden—the 
third highest number, alter Germany and Austria, in-all Europe. 

Sweden has always had asteady trickle of political refugees from 
trouble spots around the world, attracted by its liberal interpre- 
tation of “refugee.” Like the immigrant workers, these asylum 
seekers are given a humanitarian welcome. Sweden pays them a 
penerous allowance, houses them in clean apartments, teaches 
them Swedish, educates their children, treats their ailments, fights 
for their nihts, and monitors their bappiness with an army of case- 
workers —all of which costs the average Swede almost 200 dollarsa 
VCar in Laxes, 

Having done all that, Swedes don't understand why their new 
Immigrants can't behave more like the old ones. As many in Lud- 
vika see it, the refugees spend most of their days loitering along the 
city’s main walking street, Storgatan, as if Lucdvika were some 
Adriatic farm village. Their children make too much noise and run 
wild through the town, while their young men slouch on park 
benches, speaking in a strange language to the Swedish girls 
pussing by. All this is bringing up an unsettling racism, which 
seems to contradict Sweden's image of itself as a generous and 
decent people. 

“They say they're fleeing the war, but that’s just talk," declared 
Lena lsaksson, who lives in an apartment building where refugees 
are housed. “They don'tseem that shock damaged, Their children 
runaround playing with plastic guns. [fthev'd really beenina war, 
they'd be seared of a water pistol.” 

“They stole my oeighbor’s laundry right off the line,” said a 
woman, “T feel like a minority In my own country,” confided a 
man. “Sixteen hundred unemploved Swedes in Luclvika, and they 
fet a free nde.” 

“Enough is enough.” 

"Send them back where they came from.” 

Curiously, some of the least militant people in town are the 
police, who despite a staggering increase in petty crime often han- 
dle the offenders by giving them a cup of coffee and a lift home 

"You can't automatically deport them because they've shop- 
lifted or stolen.a bicycle,” said Roland Svensson, Ludvika’s police 
chief, who is more concerned about the hate crimes on his books — 
assaults, rock-throwing incidents, firebombings, and cross burn- 
ings—than he is about stolen laundry. “You must take into 
account what these people went through in their own country.” 

By the time the young Kurdish immigrant I will call Agir had 
turned 16, he had seen his father languish in a Turkish prison, hie 
mother tortured and beaten on the skull with a wooden baton, and 
his brother driven underground by death threats. Agir hadl also 
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“Twouldn't be complete without 
my car,” save 24-year-old Dan- 
tel Paulin, at far left, nuzcling a 
beer in the stvle of James Dean 
while polishing the feraler of his 
1959 Chevrolet Bel Air, His ia 
one of thowusdnils of vintage 
American cars that have been 
cruising Swedish highways 
since the 195ils, when young, 
working-class Swedes began 
imitating their rebellious coun- 
terport: in America—right 
joined a local chapter of the 
American Car Club of Sweden, 
which counts 11,000 members. 

Puulin figures his Chevy is 
worth $9,000—a tenth of what 
some cars fetch. He wouldn't 
dream of selling it, even though 
government cuts have cost him 
his job as a nurse's cide. Refore 
that happens, he says, “I'd ewen 
go back to living with my 
parents.” 


National Geographic, August 1003 


heen arrested. slong with his vounger sister, torthe crime of dectar 
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Cen ees Seer ee first set foot in Sweden. T 
hat bitter lanuary night when they first set foot in swecen the 


family now lives in Linivika, where Agir attends high school, bul 
he spends much of his spare time at the refugee camp, playing chess 
V ith fend s wkd the recTeation center iT Watt hing T4 ncws 
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reports about the Latest carnage in the Balkans. An eere stillness 
1 1 
cettles over the room when those reports come on, he says, olten fol 
lowed by the sound of men weeping 
Vrir is o slender young guy with liquid dark eves and an outra 


neous forelock of curly black hair that he combs aeeressively down 
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to defend his forehead. He's bright and calm anc 
a 19-year-old immigrant kid from the hills of eastern Durkey who 
finds himself in a strange and increasingly hostile Norcic world 
Since arriving, he bas learned to speak food Swedish and decent 
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ish. “Anything's possibli he kes to say, iving oni 
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[ dropped by his apartment one afternoon and spent hours 
talking with his family. who were granted asylum in March 1992 


Their residence permit allows them to work-and live in. Sweden 
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Bearing candles and Christmas cheer, Karin Ekbond of Moriefred assumes the rote of 


Lucia—the medieval saint who brings light to Swedish homes each December 13. Such 
vestices of the past are cherished today, especially among porents. “Sweden really needs 


a 


tradition right now," explains Eklund. “l think we're rather lost.” 


DErTanéentt' i future they are most grateful for, But then 


vanished when our talk turned to the wely mood outside their door 

Phere are a lotof racists m Ludvika right now,” said Agir. tak 
ing oft his black-leather jacket, “Look-at this,” be said, fingering a 
Fash in the jacket’s back. “A cuy tried to knife me fordancing with 
SWeclish girls in a disce.” 


front of usin line clutched her purse as if we were thieves 
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sweden has been cood tous, so generous,” said their mother 
strong and cienified woman who still suffers headaches from he 
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Wid Diwita wooden bench for his sons to use when they wentswim 
Hing, and there | spent lime savoring the silence likeaSwede, wit 
li ne the (ast precious davs of summer while thinking of the hard 
nonths to come. Sitting there felt ike trespassing atiirst, but Inger 


It 5 ct GE autitul LStTOm, Ths allemanss Tien, AN so awe shin LL 


- . . - Li = 
reliance on unspoken rules and consensus and the idea of freeclom 


throug! it cdiern eS. i Wi ochet it eches i bet ish Jt aS a Symbol of 
unl i} PL F a i F | Thi ie i Ge ai lees ps ns 7 t] De 4 a a 1] a 1 
ey Loe E ‘ ifi iif ne Were Ln wiv in cae L | Ful Et —Sijers 


fenrs about, say, the BC. hy 


i ‘ a i eS _ rh : 
i UT. | CY OLED POC us LAE 


bringing up allemansrittien. If Sweden becomes part of Europe 


they say, evi re Will just come barging in ‘to pick berries with n 
regard tor the rules. Phe country would never be the sam 

aT We ler use] to be hike a ppc act il lane Le Hi: Therg a 
he Sw sty & hack tole re We were living ‘north of the 
Hid, 25 we Sa out of the mainstream, like p le wa cine 


the Countryside tn a dream. We see now that this was false. Our 





Swedish reserve tekes ao night off, as hockey fons in Steckholm kick up ther heel 
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on Sweden, “We need to express our feelings more, good or bad,” says a Stockholm 


psychiatrist. “These ore difficult tines, and Swedes are fouoman too.” 








By THOMAS Y. CANBY 
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shrouded in a metabolic mist, 

Califormian Bob Pestoni checks 

the temperature of his grape 

compost as ravenous bacteria \ om 
and fungi reduce it to fertilizer. we. oe 
Master chemists, bacteria are 

becoming an industrial force 

thanks to advances in bio-. 

~ technology. "People are finally 

becoming aware of the poten- 

tial,” Pestoni says of the busy 

world of microbes. 
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With clever coaching from microbiologist: 
bacterin end other “bugs” ore 
work in wondrous ways. “We’ 
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VOU 00 it because it's exciting 
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Researchers have Since isolated thousands 


Of! useful microbes. The world's most diverse 


“bug bank, the American Type Culture 
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POLLUTION BUSTERS 


Rainbow trout fill in for canaries at the Homestake gold mine in South Dakota, where live 
fish test the effluent trom a waste-treatment pkint (below) loated with nearly 500 tons 
of pollutnnt-degrading bacteria. The mine’s waterborne plume of contaminants —#specially 


Mercury — used to be datect- 
able halfway across the state, 
in the Missoun River. Today, 
with bioremediation, only srrall 
traces of wastes leave the site, 
“it may not be the ideal situa- 
ton, Out it's.a lot better than 
the altemiative,” says Home- 
stake biochemist Jim Wihit- 
lock Heft), an early convert 

fo the wee of bacteria in 
cleaning up everything from 
gasoline-tainted sails to 
federal Superfund sites. And 
ihe trout? “The onty profliem 
iney have,” Whitlock Says, 

“is outgrowing their tanks.” 


Bacteria thrive a3 the planet's most abundant, 
most varied, most versatile, and most useful 
Organisms —and among its most deadly, 

These microbes dwell among us —and with- 
in us—in astronomical numbers. 

Atthe moment you were born, all damp and 
wiggly, vour body harbored no bactena. But 
in howrs they colonized this inviting ecological 
niche, arriving on the air, on doctors’ hands, 
in mother’s milk: Today you carry about a 
quarter of a pound. Billions are helping digest 
your last meal and, perhaps, excavating a cay- 
ity where your toothbrush fails to reach 





HE ABILITY of microbes to break down 
matter —both natural and man-made - 
helps explain why the world is looking 
at them anew 
: “They are nature's recyclers,” shid 
John A. Glaser of EPA's risk reduction labora- 
tory in Cincinnati. “We can use this environ- 
mintal process to clean up the environment.” 
The process means big busmess for Ground- 
water Technology, Inc:, of Norwoocd, Mas- 
sachusetts. Specialists in treating polluted 
groundwater and soil, they have usec the 
technology of bioremediation to clean up 
hundreds of sites around the world 
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“One of the biggest problems-is old gas sta- 
tions,” said Louis Fournier, the firm's princi- 
pal scientist. “A steel tank Insts only about 15 
years; in the U.S. probably hundreds of thou- 
sands have leaked gasoline 

“Gasoline percolates through the soil until 
it Moats on the groundwater. Then it breaks 
down into scores of other compounds, includ- 
ing benzene, a-confirmed carcinogen, Unfor- 
tunately benzene dissolves in water 

“Microbes, used in concert with other 
approaches, can clean all this up.” 

Where do they come from? 

“They're already down there," said Dr. 
Fournier, “The soil contains thousands of spe- 
cies of microbes, all living off one another's 
excretions: Our joh is to give encouragement 
to the right bugs— the 5 or 10 percent that will 
eat the contaminant, We whet their appetites 
with side dishes of favored nutrients—com- 
pounds of nitrogen, phosphorus, oxygen." 

To see microbes in action, 1 sought out 
some sore spots among the nation’s all-too- 
numerous waste sites, First stop: a Superfund 
project on the lower Mississippi, at the base of 
the mighty levee holding the river in check. 

“The Old Inger Ch) Refmery reprocessed 
dirty ofl,” said Ralph Portier of Louisiana 
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Menagerie 
in miniature 


Nature's most diverse fife-form, 
bacteria have adapted to almost 
every environmental niche. Some, 
like Ancafochiorts (1), Aguasoiiium 
(2), and Ghromatiom (3), lhe in 





Water, where Aquaspiiium may 
use Its maonetic particte chain to 
find food-rich sediment. Hato- 
arcta (4) thrives in Salty places. 
Pyrodictium (5) seeks hot spots. 
Ahizabium (6) colonizes plant 
roots and produces a form of nitro- 
gen vital to its host, Other types of 
bacteria. including Esafenchia (7), 
reptococcus (8), and Treporena 
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(9), can cause disease in humans. 
Metabolic needs sometimes 
bring logether disparate species, 
Metiococcus (10), an aerobic 
methane consumer, may be drawn 
to Methanasarcina (11), an anaero- 
bic methane producer; Desui- 
fovibrio (12), @ hydrogen sulfide 
producer, attracts Ancalochines, 
Beggatoa 43), and Chramatiom, 
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WHICH CORSLIME Nal COMpPOLuING 
AnCineT Group of Myoroger 
sulfide consumers, Thinbacils 

(14), helps leach matats like 


eoocer fram ore. Sireoatonyees 


(15) makes antibiotics. Anaieena 


(16) produces oxygen irom 


water during photosynthesis 
while Soetowbrio (17) attacks 


many oer bacteria 
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The contaminants— PAHS. creosote, coal 
tar—glue the soil together, making it hard to 
ret nutrients, pollutants, ane bacteria to inter- 
ut,  siid Kennedy auger of the Radian Cor- 
poration in Austin, Texas. “We're working on 
shurrving the soil, making itmore accessible.” 
HAT AROUT OTL SPILLS? Can we 
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A BELLYFUL OF BACTERIA 
Even as we harness the bacteria around us, we 
benefit from the many living inside us. In the 
lange intestine alone, a diverse community of a 
hundred trillion bacterial calls acts as a barrier 
against pathogens. These calls also produce 
nutrients that ihe intestinal wall absorbs, 
derived trom food ihe small intestine cannot 
digest (1), mucous gel (2) secreted by goblet 
cells (3), and other bodily substances, 

Making up-some 70 percent of the bacterial 
volume, Bacteroides (4) and Eubacterium (5) 
break down the complex carbohydrates fram 
whole grains, fruits, and vegetables. Other bac- 
tera such a5 Acidaminocaccus (6), Bifide- 
bactanum (7), Butyrivifna (8), Coprococcus 
(9), Fusobacterium (710), Lactabacittus (11), 
Peptastreptocaccus (12), and Aumino- UTERINE 
coccus (13) complete tne braak- : 
down of food. Certain strains of 
Gostrdivum (14) and Escherichia 
(15) are aiso normal residents =—— 
of the intestinal ecosystem, but others “SEAR 
can cause dlarthea. We know very litte about 
the roles. as Workers or pathogens, of many 
bacteria, including spirochetes (16), Prominent 
upper respiratory residents such as Slapiyio- 
coccus (17) may be just passing through 
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gave rise to the ancient art of fermentation. 

The master fermenters, many authorities 
agree, are the Japanese. Using enzymes pro- 
duced by fungi and bacteria, they ferment 
their esteemed sake and beer, their meso, their 
malodorous bean dish, sette. And, of course, 
that most essential condiment, Sov sauce, 

The Japanése began producing soy sauce 
five centuries ago. At the Kikkoman Corpora- 
tion in Tokyo, I saw the simple ingredients of 
the sauce: soybeans, wheat, salt, and the mold 
Aspergelits. 

“The mold is one of our treasures,” sald an 
employee. Alluding to the Japanese reverence 
for forefathers, he added: “The production 
workers call Aspergillus ‘ancestor.’ 

From Japan I brought home a box of deter- 
pent and gave it tomy wife, Susan, prettily gift 
wrapped. “Komantic,” she muttered. But 
she relented with the first wash using microbe- 
mide Afakku (Attack), Unavailable in the 
U._8,, it has captured half of Japan's two- 
billionslollar market. 

Attack joined a flow of innovations that 
emerged from the laboratory of Roki Horiko- 
shi and his celebrated Superbugs Project. 
He unearthed scores of bacteria intriguing to 
science and beneficial to Japanese madustry. 

“Wily fascination is. bacteria that thrive in 
extreme environments,” said Or. Horikoshi. 
"T discovered the Attack bacterium in a rice 
relat survives alkalinity that 14 lethal bo most 
microbes. It produces an enzyme that pene- 
trates the dirt-holding niches in cotton fab- 
nics—how, we still don’t know." 


ii JUG OF WINE, a Loaf of Bread. . 





Poet Omar KRhayvam could have been 
a microbiologist, so neatly did he link 
these products of fermentation 

“Both use the veast Saccharo- 
myces,” said Gary Sanderson of Universal 
Foods Carporation in Milwaukee. “The veast 
converts sugars in the grain or grapes to car- 
bon dioxide ane alcohol. In the bread the 
carbon dioxide bubbles become trapped by the 
dough, causing the bread to rise, The alcohol 
boils off during baking but leavesasweetness. 
Wine is the reverse—you retain the alcohol 
and permit the carbon dioxide to escape.” 

A thunderous new dawn for microbes as 
workers broke in Californiain 1974. Scientists 
Stanley Cohen and Herbert Bover spliced the 
gene of a toad into the genes of a bacterium. 
This remarkable feat signaled the birth of 
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there’s an all-important difference between 
biological plastics and the chemical synthet- 
ics. Bioplastic is biodegrarable; synthetics 
have a mirror-image molecular chain that 
inhibits bhodegradation,” 

Is the world responding to the prospect of 
bioplasticsr 

[IC], the British chemical giant, produced 
150 tons last year, said Professor Fuller, and 
environmentally minded German “greens” 
gladly pay more for biodegradable bottles 
macle from it. Japan, critically short of landfill 
space, could be first to plunge into large-scale 
Kioplastic production. 


WO BACTERIA loom large in the struggle 
to provide humankind with food and 
fiber, Thev are Apgrofacterium and 
Bocilius thuringiensis, known as 8.f, to 
pardeners and farmers. Among their 
benefits, the two could lessen agriculture’s 
dependence on chemicals used in pesticides 
Boi. produces a miraculous natural insecti- 
cide, best known for its eect on caterpillars. 
The bacterium, which contains a tiny protein 
crystal that burns through the imsect’s gut, 
exists in countless strains, each fatal to o spe- 
cific insect. Applied as dust orspray, the proc. 
uct causes few environmental side effects 
B.t."s precision, however, is 2 handicap in 
the marketplace, where it must compete with 
chemical insecticides that can kill many 
insects. Because sunlight destroys the protein 
crystal, the insecticide also has a brief life, and 
fardeners must reapply ievery week of 54. 
This limitation has been overcome by the 
Mycogen Corporation, “We transfer &.t.'s 
crvstal-forming gene to a Psewdomonas hacte- 
rium that basa bough, double-layer cell wall,” 
said Thomas Larsen, “The cell walls encapsu- 
late the crystal against sunlight, giving il 
greater field life. We call it the CellCap Sys- 
tem." Applied as a spray of dead Prewdomo- 
nas. o product using CellCap was the first 
renetically engineered pesticide lo win EPA 
approval tor release 
In 1976 [sraeli entomologist Yor! Margalith 
was surveying a mosquito-infested area of the 
Negev desert. Ona puddle he spotted amass ol 
dead larvae. Laboratory analysis showed they 
had been killed by an unknown strain of 6. é., 
now labeled A. t.t., for sgsraeiensiy, 
The discovery marks a humanitanan mile- 
atone, The World Health Organization ane 
others spray 8... on vast arcas in Africa, 


Bacteria: Teaching Old Bugs New dricks 





ENZYME POWER 


“tt takes away all the dirt — that's how it's 


differant,” declares Tokyo resident Megumi 
Ishikawa of Attack, @ Japanese detergent that 
uses bacterial enzymes to digest stains. The 
orime-fighting bugs were found in a rice fletd. 
Hot springs in Yellowstone National Park (fao- 
ing page) yield bactena with heat-resistant 
enzymes crucial to DNA research. 


Asia, and South America to control malaria- 
bearing mosquitoes. B.f.i also kills black- 
flies, the carriers of mver blindness, and 
spraying campaiens are eradicating the men- 
ace in fertile river valleys of West Africa 

A oovelidea arose from.6:t.'s success: Why 
not insertits crystal-growing gene directly into 
a plant? The plant itself would then combat 
nests, reducing the need for spraying. And the 
insect-killing trait would pass to ensuing Ben- 
erations of plants through the seeds. 

But how do you insert a bug's gene into a 
plant? The answer lay in yet another bug, 
the remarkable Agrahactertim homefaciens 

“Tt's known as the crown gall bacterium,” 
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lors. ice-forming P syringae is also used for cloud seeding 4. 


Johme Jenkins of the U.S. Department 
Agriculture Research Service in Stark- 
vit e, Mississippi. “We believe Arrobacterium 


ralees an enzyme that éenables it to snip a 


plant's chromosome ancl insert it4 own gen 
Lhe gene causes the plant to produce tumors, 
or galls. These form food for the bacterium 

“lo change a plant's genetic structure, we 
remove the tumor-inducing gene from Agre- 
pacherivm anc teplace it with the Fene we 
want for the plant—one that produces, say, a 
B.t. crystal. deroboctertum then inserts it into 
the plant'*s 

Agrobacterium’s performance in Starkville 
could alter the future of RETICUILUFe 

There and at adozen other sites, Monsanto 
6 testing cotton n plants implanted with the B.t 
gene for killing caterpillars. The tests aim al 
reducing the frequent drenchings with chemi- 
cals required to prates tthe 14 million acres o 
cotton in me LU —H staggering 35 i percen ital 
all insecticides used on major croft 

Slipping in mud f rom an vewilsti ruin, Lr 


chro LSC 


-— 
& 
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Jenkins and | surveyed his cotton patch. The 


engineered plants were casy to spot—bent 
over by the weight of their healthy bolls 
Unaltered plants stood erect, most of their 


bolls destroyed by worms, “The difference isa 





single gene,” he said. “Monsanto hopes to 


commercialize the advance throuch seed com 


panies in the mid to late 1990s 

Critics argue that the target pe: 
evalve genetic resistance to re f Ainethinr 
uncertainty lurks in the shadows. Willa publi 
outcry scuttle the project? 


Will soon 


Americans have shown concern about the 
intrahiction of genetically engincered organ 
sms into the environment. True, ihe Mycoger 
relensr of CellC ap products won approval, but 
those introduced microbes were dead 

Mindful of public feeling, Monsanto and 
froups cooperating in the cotton experiment— 
EPA, USDA, Mississippi State Universit 
and the state of Misitacionk=tievenaintatiad 
rigid safety precautions. Public hearings pre- 
ceded planting the first cotton 

Dr. Jenkins breathes optimism. “The sign 
native to our work is continued, massive pesti- 
cide use. I think we're on the side of “ious ; 

Agrobacterium opens many doors for bio- 
tech companies. The DNA Plant Tech nology 
(ON AP) lab in Oakland, California, is aiming 
an introduced gene at fungi that cause rot in 
supermarket vegetables. Other DNAP genes 
prolong the sweetness of peas and change the 


color of roses and chi yoo themum- 
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AN APPETITE FOR OIL 

“There were cracks so big you'd tind avery- 
thing from beer cans to mice nests in them,” 
marvels technician Andy Anderson (lef, who 
helped rebuild an aight-mile stretch of Kan- 
sas highway rumed by tempeardture axiremes 
Aspiali-eating microbes in ina Sol are 2160 
thought to play 4 role, Natural bacteria 
that dine on petroleurn products are being 
groomed 25 new weapons against oll spilis 
Researcher Tom Worthington (right) hetped 
davise a cleanup system using powdered 
white cay to capture sticks (middlej, forming 
edible islands for the Gacteria to attack (boi 
tom}. The bugs, cultured from undersea oll 
ge0n5, are diligent: His exparimenis snow 
that 70 percant-of the test splils are gone In 
live weeks. “It'd lake mother nature So years 
to. do whal we do in 36 days,” claims ¥eor- 
thington. ‘You get these floating dinner pates 
of oil, and the bacteria just iove ‘em 


[CROBES have joined the work force 
mother areas: 
*« Biomining: “Spanish miners 
knew in the 17005 that by running 
Water on Plcs af copper ore, they 
caused free copper to seep out,” explained 
Henry Ehrlich of Rensselaer Polytech. 
“Lnknown to them, the moisture stimulater 
bacteria to oxidize the sulfur binding t 
per in the ore,” 

Today perhaps a quarter of all U, S. copper 
is processed by bioleaching. In Brazil, Austra- 
lia, and South Africa, gold mines use microbes 
to trent the raw ore before final processing 
with cvanide 
© Biosensors: When a herbicide spilled inte 
California’s Sacramento Reyer in 1991, state 
Huthorities quickly applied a classic test for 
toxicity, immersing rainbow trout and 
watching to see if they lived or died. Today 
authorities are switching to a bacterial device 
developed by Microbics Corporation of Carls- 





ar i ry 
te 4 ia 


this sensor capitalizes on the trait of many bac 
teria to lurminesce, like lightning bugs, The 
bacteria do so less brightly when m contact 
with hanmiful maternal 

Enzymes made by bacteria integrate with 


Bacteria: Teaching Old Bugs New Tricks 








electronics in sophisticated sensors developed 
by biotechnologist Isao Karube of the Univer 
sity of Tokyo, Dr. Karube's enzymes measure 
the alcohol content of wine and beer and the 
freshness of sushi. Placed in hospital toilets 
the sensors monitor the health of patients, as 
indicated by minerals deposited with urine 
* Enhanced oil recovery: Microbes play a 
growing foie in wringing oil from faltenng 
wells. The opportunity is enormous. In U.S 
ol frelds an estimated 50 bilhon barrels await 
aT! pro ved recovery techniques 

“Hundreds of wells are stimulated yearly 
using microbes,” said Thomas EF. Burchfield 
of the National Institute for Petroleum and 
Energy Research in Bartlesville, Oklahoma 
‘For example, bacterta remove clogging par- 
afhins. A company can inject microbes down a 
well or simply stimulate the bugs already there 
with nutrients — most often molasses," 


55 





* Coal desulfurization: The acid rain that 
threntens lakes and forests in North America 
traces in large measure to sulfur from coal 
combustion. Bacteria show promise of remov- 
ing mitch of that sulfur before the coal is 
burned. Research is under wav at the Institute 
of Gas Technology in Chicago and DOE's 
idaho National Engineering Laboratory 

Lous 
Pasteur re OgTuzed in the 1BO0s that soil 


* Nitrogen fixation: French chemist 


microbes are essential to life; they are the 
primary force for fracturing tough malecules 
of atmospheric nitrogen and making it avail- 
able for plants. These bacteria, often of the 
renus Whisobrune, live in the roots of 
principally lemumes 

Agricukturists have sought to extend this 
process to other crops and thus reduce our 
Uc pendence on chemical fertilizers that pollute 
the environment. It has proved a challenge 





Hants. 
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PARASITE PATROL 
Taking the cure to a iand stricken 


AAI ONCHOCEICIaSsS — river Ding 
ness —@ World Healii Oroaniza- 
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“Soll teems with AKhisedbium strains," 

explained Jo Handelsman of the University of 
Wisconsin at Madison, “but most of ther are 
poor nitrogen fixers, even though they are well 
adapted to their niches. We can find efficient 
nitrogen-fixing Rhisobium strains, but it’s cif- 
ficult for them to compete. We're trying to 
make them more competitive by manipulating 
their genes.” 
* Making snow, stopping frost: In 1975 Steven 
Lindow of the University of Wisconsin dis- 
covered that bacteria living on plant leaves 
encourage the formation of frost. He traced 
the phenomenon to Psendamomis syringae, 
whose cell wall contains a protein that causes 
water molecules to align so that they form ice 
crystals. 

Picking up the ball, colleague Trevor 
suslow developed Snomax, a snow-making 
powder formulated from dead P. syringae. 
Today the product, licensed by Genencor 
International, Inc., 5 mixed with water and 
sprayed on ski slopes around the world to 
Generate snow, 

Tf bacteria induce frost, could damaging 
frost be prevented by riciding crops of the bac- 
teria? Each year U.S, farmers spend millions 
of dollars fending off frost with wind machines 
and water sprinklers. 

Drs. Lindow and Suslow pursued the idea, 
adopting the name Frostban. They remevedd 
P. syrtagee's ice-nucleating gene and grew the 
frost-free bugsin tanks. Spraved on leaves, the 
altered bacteria crowd out the frost inducers. 

During the 1980s the scientists sought to 
release the altered bacteria on California pota- 
toes and strawberries, Their efforts stirred 
tumult from environmental activists. Jeremy 
Rifkin of the Foundation on Economic Trends 
and others sued to halt field tests in 1983, Vol- 
leys of new test applications met fresh vollevs 
of objections. Finally in 1987 Dr. Suslow 
obtuined permission to test the bacteria on 
strawberries, Dr. Lindow on potatoes. They 
succeeded in completing their tests, although 
in both experiments vandals ripped up plants. 

Results showed substantial frost reduction. 
But the industry lost momentum for introduc- 
Ing altered bacteria. 

“During that time,” said Dr. Suslaw, now 
with DNAP in Oakland, “we were also able to 
identify naturally occurring bacteria that can 
crowd out the frost inducers.” In 1992 EPA 
registered several of these naturally occurring 
strains for field use. 
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Japanese spa goers loll in invigorating 
“enzyme baths,” where wood chips are 
heated by the fermenting zeal of Bacillus 
subtilis, Whether easing cur pains or tackling 
wastes. new technologies are proving 
that unexpectedly good things can come 
from nature's small packages — bacteria. 





OW SATE are microbiol releases? Scien- 
tists acknowledge that in the early 
days, guidelines for control of bacterial 
relenses were lacking. They believe 

B safeguards now exist, through both 
legal requirements and acherence to time- 
tested resenrch standards, 

“TL can't see the Australian rabbit problem 
happening,” said Lenore Clesceri of Rensse- 
laer, alluding to public fears of runaway bacte- 
ria strains. 

“We've experimented with engmeered bac- 
teria for decades,” declared Robert Steven- 
con, director emeritus of the nation’s bacterial 
bloodlines at the American Type Culture Col- 
lection in Reckville, Marland. “We've had 
no trouble, partly because of the earlier 
concerns,” 

Before quitting my coverage, | visited! bac- 
teria paradise —a sewage-treatmnent facility. | 
chose a key one: Maryland's Back River plant, 
main line of defense between Baltimore's tor- 
rent of human and industrial wastes and the 
effluent-burdened Chesapeake Bay. 

“We screen the wastes, settle them out, and 
use a pinch of chemicals,” explained manager 
Gerry Slattery, “but the bugs are the heart of 
it. The wastes feed more than four million 
pounds of bacteria. Sometimes 1 wonder 
who's working for whom," 

We visited the secondary treatment area— 
great troughs aflow with dark liquid. “For 
every pound of sewage that arrives; we 
unleash ten pounds of bacteria. They're lean, 
they're hungry, and they grab." 

We went to the outfall, where the final efflu- 
ent enters the bay, Minnows schooled beside a 
long concrete pier, and fishermen pulled up 
white perch. “The treated effluent,” <aid Mr. 
Slattery, “is much cleaner than the regular 
bay water.” 

I get your message, Mr. Slattery; We look 
after the bugs, and they will help us look after 
planet Earth. ‘a 
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Adrift in a sea of 
grass, a Tibetan 
nomad guides his 

flock over the Chang 
Tang, or “northern 
plain,” home to one 

of the world’s newest — 
and most immense—. .. 





Article and wastage by 
GEORGE B. SCHALLER 








EARLY 2,000 TIBETAN ANTELOPE flowed over the 
curve of a hill. Pale and insubstantial in the heat waves, they 
streamed toward me, the murmur of their soft grunts filling 
the air. There were only females and young. Whenever a 
mother briefly halted to forage, her month-old offspring suck- 
led quickly or bedded down, exhausted, 

In June the pregnant females had hurned north, moving 
silently over shimmering plains and past snow-swept moun- 
tains, following an ancient migration route to some mysteri- 
ous place to give birth. It is a place so remote that even 
nomadic herdsmen do not venture near it. It is so bleak that 
the animals find little more than the dry leaves of a sharp- 
tipped sedge to eat. We had tried to follow the herds, but 
severe blizzards stopped us at Heishi Beihu, “blackrock 


northlake,” so named for its black lava flows. Now, m early 
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Barbed but beutiful, 

a blue poppy embodies 
both the delicacy ani 
harshness of life on 
Tibet's northemn plain. 
With an average eleva- 
Hon of 16,000 feet, 
annual noinfall as mea- 
ger'as two inches, anid 

a brief three-manth 
growing season, no trees 
break the raw horizon 
ina grassland almost 


as big as Texas. 


August, the antelope were a hundred miles 
south on their return migration. 

As the animals approached, 1 became a 
motionless mound, my face tucked among 
cushions of edelwetss, yellow-flowered 
cinguetotl, and tufts of spear grass. We were 
at 16,500 feet. Behind me glacier-flanked 
peaks of the Aru Range rose abruptly, sev- 
eral over 20,000 feet in elevation, and on 
my left was Laotuo Hu, “camel lake,” tur- 
quote and tranquil among brown, rumpled 
hills. The antelope, normally so shy, surrounded me, some:at less than a 
hundred feet, us they leisurely headed down valley. Another herd came, 
and another, Only about half the females had young at heel, as compared 
with two-thirds with young at this season two years before. The June 
blizzards had probably killed many newborns. 

TI felt becalmed in time and space. In 1903 the British explorer Capt. 
C. G. Rawling bad also witnessed this great migration: “Almost from my 
feet away to the north and east, as far as the eve could reach, were thou- 
sands upon thousands of doe antelope with their voung.. . there could 
not have been less than 15,000 or 20,000 visible at one time.” 

Rawling was the last Westerner to observe this spectacle until my wife, 
Kay, and I visited the Aru area in 1988 and again in 1990 and 1997, 
There are fewer antelope now, and the groups we observed belong to the 
largest of the four known migratory populations in the (Chang Tang, 
Tibetan for “northern plain.” These unhampered migrations indicate 
that the Chang Tang harbors a rare treasure, an undamaged ecosystem, 
a truly wild Land not yet. controlled by humankind. 


HE-TIBETAN PLATEAU is about 950,000 square miles in size, 
and about 70 percent of this area consists of high pastures 
(map, pages 72-3). The highest of these is the Chang Tang; 
it spreads over much of the westernand northern parts of the 
Tibet Autonomous Region of the People's Republic of China 
and also extends east into the neighboring Qinghai Province and north 
into the Xinjiang Autonomous Region us far as the Kunlun mountains, 
which trace the northern rim of the Tibetan Piateau, Pastoralists have 
long settled the good grazing lands of the Chang Tang. But the desolate 
northern area, north of about 32° NW latitude, has remained either unin- 
habitec or only sparsely populated. This-section covers some 200,000 
square miles, an area larger than California or Germany, and most lies 
between 15,000 and 17,000 feet in elevation. It a harsh landscape of 
forbidding grandeur and infinite horizons. Winds rage, their force bro- 
ken by neither trees nor shrubs, Winter temperatures drop to minus 
40°F, and even in summer the night temperatures hover around freezing. 


GEonce B, ScHAL LEM, director of science at the Wildlife Conservation Society in 
New York City, has reported on lions, snow leopards, and panclas for NATIONAL 
GEOGRAPHIC, His latest book, The Lort Ponda, was published in April by the 
University of Chicago Press, 
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At the turn of the century the Swedish explorer Sven Hedin traveled for 
55 days across the Chang Tang without seeing another person, He wrote: 

"Roads! There are no other paths there than those beaten out by wild 
" As a boy I had read Hedin's accounts. The Chang Tang 
became to me a fabled land of dreams and adventures. And later, alter] 
became a naturalist, the area retained its sense of unknown possibilities, 
its fauna of Tibetan wild asses, known locally as kiangs, of wild yaks, of 
huge-horned Tibetan argali sheep, and other species all still unstudied. 
Here one can step beyond the known world back in time to explore where 
no outsicer has ewer trod. 

Another antelope herd passed by me, and then the slopes were silent, 

L climbed uphill toward my waiting car, almost afloatin the hard, bright 
light. Overhead ao flock of sand grouse and a few white clouds were on 
the wing, and the sky was as bluc asa poppy. Nine kiangs, 
elegant in their russet-and-white coats, jasiope A Resnarcn 


wks... . 








eee 


opposite me, astallion at the rear. Many stallionsare solitary = Paoysget 
curing the summer rut, hoping that a hetdofmares will wen- Siproenp 
der into their territory. The belly of one mare bulged} she Ins Past 
would give birth within days. Four wild yak bullsgrazedona By Your 
far hillside, looking huge and rugged even at a cistance, SOCIETY 


Ahead of me, stretching to the south, was the Aru basin, 
about 700 square miles in extent. The Chang Tang consists mostly of 
lake basins without outlets, separated by bald ridges and mountam 
chains. No great rivers have carved through this terrain except at the 
eastern margin, where the Yangtre River has its source. As glaciers 


melted after the last ice age, vast lakes filled the basins. The land became 
in¢cresnsingly drier and lakes grew smaller, some disappearing. Old beach 
Today the 
inches of pre- 


lines can be seen as much 25 600 feet. above present lake levels 
region is a high-altitude desert with only about five to ten 
cinitation a year, most as snow and 

hail in the summer, With adrop mn 
lake levels, minerals were concen 
trated, making most water brackish 
undrinkable. Once one 
large lake filled the Aru basin, now 
it is divided into two smaller lakes, 
Aru Co—co means lake in Tibetan 
—and Memar Co, near which we 
hal our camp, 

Our expedition leader, Gu Bin- 
yuan of the Tibet Plateau Institute 
of Biology in Lhasa, waited for me 
by the car. Distances in the (Chang 
Tang are 40 vast and the terrain is 
eo Temote thal jt is best to use four- 
wheel-lrive Vehicles. Most areas 
are accessible, especially in winter, 
when the soll [< avs and streams are 
frozen. But [ preferred to walk: Cine 


or saline. 


Tibet's Remote Chane Jong 


Ears at attention, a 
Tibetan woolly hare— 
endemic to te region— 
avers betwen cunios- 
thy and fligitt. Hunting 
wild hare ts taboo 
bone SOME i nOniadic 
herders; Tibetan Bud- 
dhispt halds all life 
intiola2, For Tibetans 
Poet pears and lakes 
cam pe holy. The Chang 
lang, a stark and deso- 
late wilderness, 18 home 


fo trrurmerahle deities 





A worla stripped to tts 
rocky soul swrrownds the 
author's camp along a 
glacial wash in the Anu 
basin. The monumental 
Chang Ting has dis- 
couraged human intr 
aon for millennia. Ever 
toaay ifs windswept 
valleys nd nameless 
peaks remain larsely tite 
aoniain of gazelles, aiee 
asses, and yaks, Nomads 
inftaiit moshy tts souti- 


eriand western fringes, 


can only make intimate con 
ta t at ‘thy A ee On fi Mit. ri wt- 
less. exposed to the raw bite of : : a — 
| , Oe i 


wind. Besides, the animals of = —a —_—— = 


————- - —— es 


the Chang Tang are notinne- = 
cent of cars. Wild yaks may 
travel for miles and Tibetan 
antelope seek the horizon with 
darling soeed when they 
perceive a Venicle, obviously 
aware that death can follow. 





(ince when Walking far ——- a -_ —— 
northofthe Arubasin,wemet ff = — =— 
a lynx in a desolate place 
where the plains ure as gray 
and corrugated at a yak chip, 
The land was empty, with lit- 
tle grass and few annals; 
an occasional gray-rumped 
Tibetan woolly hare—a spe- 
cies unique to the plateau 
huddled in a shallow scrape 
Wo humans came to this iso- 
Intec cpot. But the lvnx had 
settlecl| here, At rest on a cliff, 
he apparently thought 5 in- 
consequentini; there was rot 
even fire in hiseves as he gazed 
In our direction 

In the Aru basin a Tibetan 
tarcile, a lone female, fled 
from our car with stilt-leggred 





BOUACS, her white ruitnp patch 
flashing like o heliograph. 
Perhaps she had her offspring 
cached nearby Weig! ingeonty | 
about 30 pounds, these deli- | 

“ate and swift animals are the 
most witespread of the wild ungulates on the grass steppes: they are wsu- 
ally seen in small herds of up to a dozen individuals, Farther on, the 
plains suddenly rippled, and dust rose as if swept by wind. My scope 
pepe a berd of male Tibetan antelope, about 350 of them, racing sev- 
eral abreast, their horns as erect as the lances of accompany of knights 
Perhaps they hac scented a wolf—two packs roamed the basin—or per- 
hans they merely feared the car. Males, unlike females, do not troap 4s 
far as 20%) miles to the barren north in spring, Instead most migrate ons 
partway and loiter the summer away alone or in herds, By November 
they will have rejoined the females in preparation for the rut 

[ hac come to the “hang Tang to chronicle the obscure lives of the pls 
teau' Ss large predators (snow leopard, wolf, lynx, Tibetan brown bear’ 
and six wild ungulates (wild yak, kiang, blue sheep, Tibetan argali, 
rasciic, and antelope). I was interested in their status and distribution, 
birth anc death rates, food hahits, movements 
became my special focus. Just as the sensonal wanded ings of the wilde- 
beest define the eros Syste mi of the Serengeti in Tanzania. so do the travels 
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of Titetan antelope in the Chang Tang. Between 1985 and 1987, before 
beginning work in Tibet, I had surveved wildlife in those parts of the 





Chang Tang that.extend into Qinghai and Xinjiung, Large tracts hued int 


tle or no wildlife; and those animals that survived seemed living elegies 
for a past that waa rapidly vanishing. Would the mystery, solitude, and 


inspiration of the Chang Tang be marred try the extermination of tts 
noble animals and the construction of roads, mining camps, and other 


development? The 17,300-square-mile Arijin Shan Reserve had recentls 


been established in Xinjiang at the northern edge of the Chang Tang, o 


notable action by China. but it wae not enourh. I was reminded of the 


last words of Milarenn. a Tibetan hermut who died in 1123: 


Deaf you like that witch may seem sont 
Gul help itving DeTNgS, 


Because that ts truly piows tork 


Conservation initiatives ore too often mace after wildlife hos been 


decimated and habitat modifier: |] was determined to help the Chang 


Titets Remote Chong Tange 
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“No spectacte could be 
more sublime," explorer 
Sven Heilin wrote of a 
trek through the northern 
Chang Tang at the turn 
of the century, “Every 
day’s march, every 
league brings discoveries 
of unimagined beauty.” 
Satellite ae abferes 








only Sian of Tibet's. 
remote oufback behocen 
Hedin’s visit and 1988— 
when China allowed 
author George B. Schal- 
ler into the Char 
desolate northern sector, 
He and his Chinese and 





Tang's 


Tibet s Empty Quarter 


Tibetan colleagues have 
since logged thousands 
of miles by car and 
camel (facing page, 

the world’s largest natire 
National Park. The 
115,500-square-mile 
reserve —Arizona would 
fit inside its boundaries 
—was established by 
park promises a wealth 
of new biological data, 
and mare. A wilder- 
ness on the roof of 

set aside for posterity. 
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saker falcons, and sand foxes 


dig them from their burrows, 
and wolves snatch them up 
when larger prey 15 unavaill- 
able. On the lush pastures of 
eastern Qinghai each pika 
family—a male, female, ancl 
their offspring—lives in an 
extensive burrow system. 
But here on the spartan 
uplands, where most of the 
ground is bare and food 
widely cispersed, pikas ise 
ecattered simple burrows, 
cach six to ten feet long, ancl 
scuttle between them 

Hume's ground javs, small 
tan birds with curved bills, 
were feeding nestlings in an 
abandoned pika burrow near 
our tent." Three adults haye 
heen bringing insects to the 
nest all day," Kay said. This 
nest had not just a pair of 
adults but a third adult 
helper, probably a fledgling 
fram the previous year 

Chi Doa, a Tibetan who 
was second in command on 
our trip, called chi fan—din- 
ner. We sat on boxes and 
water cans outside the cook 
tent, each of us with a bowl 





mee ; a of noodles and canned peas 
a =". spiced with red pepper. Yak 
— 7 ; 
. — ~= . ses chips smoldered, heating 


Water for tea. 

The Aru-Range glowed in sunset hues of sepia and gunmetal gray 
Dawa, one of ow: drivers, enthusiastically told us that he had spotted a 
large herd of wild vaks in the nearby foothills earher that day. Perhaps 
we could fired them again tomorrow. 

The cold hit hard as soon as the sun vanished behind the ranges. Kay 
anc | retreated to our mountain tent, where, tucked into our sleeping 
bag, we read a little by flashlight. Before going to sleep, | looked outsice 
There were stars close and bright but also a cloud bank that spoke of 
snow. Later snow came, rustling as soft a5 moth wings on our tent. 


ILLPONS OF DOMESTIC VARS tohabit Central Asia, 
Easential to the lives of many people, yaks provide 
meat, wool, ancl milk rich im butterfat, as well as fuel 
and tran¢port, But to have a true image of the yak, one 
must meet a wild bull in unrestricted freedom. A ton of 
power with imposing 30-inch horns, the wind whipping his long mantle 
of hair, he takes possession of the landscape. Wild yaks were once 
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subsist on them, brown bears 


“A notster, cheerter lot 


[ have never seen,” 

an early Ewxropein visi- 
tor remarked of Tibetan 
nomads, pastoralists 
whe sill brazen ont 
winter temperatures of 
mtinus PF tn yak-latr 
tents. Dependent on 
herds of sheep and 
oxlike domestic yaks for 
suroival, nomads hate 
shared their remote pas- 
tures with wildlife for 
generations—a tolerant 
tradition imperiled py 


the illegal wildlife trade. 


linfazed by humans, ia 
lynx (facing page) stares 
fearlessly from its perch 
in a northern comer of 
the reserve, a hinterland 
devoul of peaple, Wild- 
life here is so unstudied 
that the behavior, pop- 
lation, and distritnition 
of major species are only 
nine being documented. 
One novelty: golden wild 
wiks (below), @ rare 
mutation in the normally 
black-haired species. 


abundant on the Tibetan Plateau. During his travels in eastern Oinghal 
in 1889, William Rockhill found hills “literally black with yak; they 
could be seen by the thousands.” 

Those plains are now empty of yaks, killed off for meat since the 
1950s, when a pew road made the area accessible to hunters. This species 
of wild cattle: is now largely confined to the most remote parts-of the 
Chang Tang, and even there it is becoming increasingly scarce. Herds of 
20 or 30 or even a hundred wild yaks can still be seen, as can bulls, singly 
and in small groups. In one uninhabited area of 3,200 square miles we 
found just 73 yaks during an intensive survey. The Aru basin and area 
surrounding it was exceptional in that it had, to my knowledge, the larg- 
est remaining concentration of wild yaks in Tibet, about one thousand. 

The next day we found the herd that Dawa had reported. The-vaks 
rested on dun slopes the sun had already freed of snow. From « great cis- 
tance | could count over 200 black dots speckling the hillside—and two 
golden dots. Wild yaks are typically a lustrous black except fora flush 
of gray on the muzzle, But in the Aru region a startling mutation has 
occurred: One to two percent of the vaks are completely golden. A black 
female may have a golden calf or a golden femalea black calf_ 

Most of the yaks drowsed in ponderous case. At the edge of the herd oa 
bull trailed a cow closely, guarding her from other bulls; the rut had 
begun, and she would give birth eight and a half months later, 

A short distance from the others a herd of 40 yaks grazed placidly on 
the plain. Suddenly the animals bunched and bolted. Five lanky wolves 
surged around and through the herd. After a headlong rush the yaks 
hatted, then stood indecisively. Occasionally a wolf swept closely past the 
herd or a vak made a token rush with lowered horns, It was a standoff. 
The wolves apparently were searching for calves, but there were none; 
Soon the pack bounded off to join a sixth wolf on a nearby rise; the yaks 
lingered before drifting toward the hiils. 

After observing the yaks awhile, [ too wandered off. As usyal 1 
remained alert for brown bears, The Tibetan brown bear, a subspecies 
found only on the plateau and now the rarest large mammal there, has 
black legs, a broad, white-collar, shaggy eors, and an irascible temper. 
Near here a bear had rushed from adepression with her head threaten- 
ingly low, hair bristling, and with utter fury she pursued the car in which 
Kay was traveling. The animal reyealed its wildness, und Kay was suit- 
ably impressed, 

“T have never, ever, seen stich din angrv animal,” she told me later. It 
was a female accompanied by two cubs. 

Lf this account tarries so long in the Aru basin, it is because wild 
hoofed animals are almost always in view, because no area of the Chang 
Tang has so imprinted ttself on my memory. With its ecological whole- 
ness and sturk beauty, its mysterious horimons and unfettered freedom, 





the Aru basin is a place where both body and mind can travel; it repre- 
sents to me the spiritual essence of Tibet. 

In 1891 Hamilton Bower, an officer in the British Army, visited Aru 
Coand wrote afterward: “Inevery direction antelope and yak in incredi- 
ble numbers were seen, some grazing, some lving down. No trees, no 
sions of man, and this peaceful-looking lake, never before seen by a 
European eve, seemingly given over as a happy grazing ground to the 
Wild animals.” Now, acentury later, wildlife i= still abun- 
dant here, more so than in any other place I saw in the 
Chang Tang: 

The Aru Range provides fresh water and with it good 
grazing. But the growme@ season ts short, & mere three 
months, and for most of the year the herbivores are forcect 
to feed on drv, dead plants that are not very nutritious, 
Only some 30 plant species provide most of their forage. 
Vet the animals have divided their sparse resources with 
harmony and simplicity. For instance, blue sheep favor 
the vicinity of cliffs, wild yaks and argall sheep the foot- 
hills and hich rolling terrain, and others the plains. Kiangs 
are partial to eating spear grass, whereas Tibetan antelope 
sum plea wide Variety of plants, from coarse sedges to suc- 
culent legumes 


Y CHINESE AND TIBETAN co-workers 
were mostly from the Tibet Plateau 
Institute of Biology and the Tibet For- 
est Hureau. Over a period of several 
years We Mace five journeys through the 
Chang Tang Reserve, each lasting one to three months. 
Qur work was made possible by these two Tibetan organi- 
vations, the Wildlife Conservation Society, and the 
National Geographic Society. Driving cross-country, the 
land expanded before us, scoured by wind, immense and 
vital in its solitude, our vehicles providing the only human 
menasiire. We usually traveled with two cars plus a truck 
that carried fuel and food. One car would lead, selecting a 
toute over hills, through ravines, around soft ground, and 
the heavily Laden truck brought up the rear, If we mis- 
judged the terrain, we or the truck often got stuck axle 
deep in mud. This could require a day or more-of digging, 
excellent exercise at 16,000 feet Permafrost underlies 
much of the northern Chang Tang at a depth of two to 
three feet, but the surface could be so sodden after days of 
summer storms that we could not travel. I-would have preferred pack an- 
tmals to vehicles. There is alavistic pleasure in traversing these uplands 
in the simple fashion of another age. We did this only once, for three 
weeks,-riding on Bactnan camels at the leisurely pace determined by the 
animus themselves. But time was short, our mission urgent 
A mere dozen or-so Western expeditions hac penetrated what is now 
the Chang Tang Reserve before we began our collaborative work there 
We sometimes crossed the routes of these carly travelers, Prince Henry of 
Orléans and Gabriel Bonvalot were the first to cross the area north to 
south in 1889, and Hamilton Bower first went west to east in 189]. St 
George Litthedale’s caravan in 1895 included bis wite and terrier, sven 
Hedin made three journeys, the last one from: 1906 to 1908, and with it 
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Lhe period of fortizn exploration there came to an end. Most of these 


expeditions were attempting to reach Lhasa, the holy sanctuary of 


| | 17 | Rucci TT ih Serr rc oT rhirle | iz t t] = b>) a nil 4 =f 
Leth OU nts y CnierTiog Ora laden bet through the uninhabited 


Liane tang. All failed. Tibetan solchers posted near Sitingw Co and 


inn) other 

nlaces turned the expeditions asicle 
The ares saw no more foretmers until 1950, In that vear Frank Bes- 

fac, an American Fulbright scholar: Douglas Mackiernan. the American 
consul in Ainjiang's capital, Urumqi; and three White Russians fled the 


civil war in AIniang and tried to reach [nda by crossing the Tibetan 


a 


Miateau. Chey had strugmed almost across the Chang Tang when ner 


ous Libetan border guards shot Mackiernian and two of the White Ru 
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since the 1960s 4 number of hinese CEnOTLe expechitions fh 
cucted research in the region, but until recent years the accounts of early 


Western (TaVelel roviged? (ir oT he mormon ahout the wildlife 


Vahond GeomipA:; 


Antelope carcasses 

lie frozen of a cap in 
the Chang Tang, tehere 
hunters roamed with 
stone knives and scrap- 
ers (below) in Neolithic 
times. Today profit, not 
subsistence, drives much 
of the Killing: Antelope 
mecol is spurt into fine 
scarves coveted in [nadia 
and Earope. With every 
sale, the empty plains of 


Tibet grow entptier shill 





Some wrote perceptively: others viewed animals in terms of recipes or 
provided erroncous insights, as. when the Britsh wanderer Henry savage 
Landor wrote about the kiangs: “Their apparent tameness 1 often 
deceptive, enabling them to draw quite close to the unwary traveler, and 
then with a sudden dash seize him by the stomach.” 

Like some carly travelers, we found that wildlife was not evenly dis 
tributed throughout the Chang Tang. For miles we might see nothing 
except perhaps alone kiang on arider, his tail blowing, the Sky to him- 
self, or perhaps a glint of gazelles. Then suddenly tn the empty lana we 
would come upon an aggregation of animals w here 2razing was espe- 
cially good. Overall the average density was less than one animal per 
square mile. The northern half of the reserve is desolate, with garellies 
almost absent, arwalis as rare there as elsewhere, antelope seasonal, and 
the other animals few and scattered. The region remains unpopulated 
because livestock cannot easily subsist there. By contrast the southern 
half of the reserve with its grass steppes is critical to the survival of the 
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wildlife. Here the antelope gather by the thousands for the winter: here 
the kinngs may still roam in herds of ane hundred or even twice that. But 
almost gone from the south is the totem of the Chang Tang, the wild yak. 

Once only a few pastoralists used these grasslands seasonally, if at all, 
They hertied their sheep and goats and yaks, und they hunted for subsis- 
tence. In 1906, forexample, Sven Hedin came across a tent inhabited by 
a woman with three children. “She had arrived from Gertse [Gerze] 17 
days before with her two husbands, who had returned to Gertse after 
they had filled her tent for her with wild-ass meat. She owned a few yaks 
and a small flock of sheep and would live for the next three months on 
game—yaks, kiangs, and antelopes.” Tibetan pastoralists hunted 
wolwes, lynx, foxes, and bears for their pelt< and to protect livestock. 
And asmall amount of antelope wool was traded to India, where it was 
marketed as shahktoosh, the king of wool, because none finer exists, Such 
subsistence hunting by afew herdsmen with muzzle-loaders and traps 
had no measurable impact on the wildlife. 

Incleed, hunters have been part of the Chang Tang for thousands of 
years. One day as I meandered far from camp along the beach of an 
ancient lake, its waters long ago transformed to drv steppe, I spied at my 
feet asliver of stone, a piece of chert. Its charcoa) color contrasted with 
the pale sand and pebbles around it. 1 picked it up. It was a stone tool, 2 
flake with one edge chipped to make a cutting blade. Hunters had once 
camped here, perhaps 5,000 years ago, perhaps 10,000 years. 

All the way home I held the stone tool tightly ih my hand, making 
human contact over the millennia with those who had also walked these 
unbounded uplands. And now that | had learned to see, I found stone 
tools in several localities, all good! campsites, such as at the mouth of val- 
leys and at hot springs, Most tools were scrapers or knives or micro- 
blades, tiny sharp flakes that can be hafted as arrowheads, The tool kit 
ofa hunter: 

Stone-tool sites extend far north into areas of the Chang Tang that are 
not inhabited today. Pollen analysis of lake sediment by researchers 
Huang Cixuan and Liang Yulian of the Chinese Academy of Sciences 
shows that about 5,000 to 13,000 years ago the region was warmer and 
wetter than today. Then as now most of the Chang Tang consisted of 
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steppe, but there were also stands of pine anc fir and thickets of tama- 
risk, willow, and alder, Lakes were then much larger, anc mountains 
bristled with glaciers. People and tents would have been part of that 
landscape as well, and I now viewed it with a-sense of times past. 

During recent decades the economy of pastoralists has changed: Once 
families made long annual treks by yak caravan to trade wool, butter, 
and other products forsuch basic supplies as tsampe, the roasted ground 
barley that is a Tibetan staple, But now trucks reach almost all tent 
camps, even those of pastoralists who have moved north into the Chang 
Tang to the limit of good grazing, The traditional system of pastoralism 
that shifts livestock seasonally has maintained the grasslands well; I saw 
no serious overgrazing in the reserve. Wildlife and livestock can obvi- 
ously continue to coexist. However, with a ready access to markets, some 
pastoralists are now less tolerant of wild animals, especially of kiangs, 
which are thought to compete with livestock for food, Others still find 
quiet pleasure in their natural heritage, As one herdsman told me, “T like 
to see wild animals around.” 


ITH THE ADVENT of a cash economy, commercial hunting 
has been added to subsistence hunting. Wild yaks, with 
eo much meeat, were the first to be killed in great numbers, 
Officials from one town ventured far to the north into unin- 
habited terrain each autumn to shoot wild yaks by the truck- 

load. We found yak heads littering the most remote areas. In 1986, in the 
emall town of Gerze, Dsaw herdsmen plucking wool from antelope hides 
to sell to local dealers, In the courtyard of one such dealer were sacks of 
wool ready for smuggling into western Nepal and from-there to Kashmir, 
where the wool i¢ woven into scarves and shawls. 

Since the mid-1980s the trade in woven goods has become so lucrative 
that tt has sharply driven up the price of antelope wool. In 1992 a herds- 
man received the equivalent of about $50 for a hide (the price of four 
sheep). But in Europe a small shawl sells for as much as $3,000 and a 
large one for $8,500. 

In the winter of 1991 we visited a hunting camp, one of four in m-small 
area, There were three men, wrapped in sheepskin clonks, from Gerze, 
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Elegant as figures tan 
Oriental screen paint- 
ing, antelope struggle 
through a heavy snow 
fall that starved hun- 
idreds-of animals. Life 
ison the edge in the 
Chang Tang. Studies 
suggest that the pla- 
tewt's sparse vegetation 
has forced grazers to 
specialize —wild yaks 
and arguli sheep favor 
Ure Irills; antelope 

and gazelles prefer 

the flitiands. 


SI 


Species sale: A Lhasa 
trader (facing page) 
teddies skins —includ- 
nig Hut of a ht ert 
crred Indim tiger. 
Demand for everything 
front antelope hors to 
otter pels fuels poaci- 
ig in Tibet. where the 
swiftest denizens of 


ihe wild plains are no 


maich for high-powered 


bullets. carried in 
M(abordtely decoraira 


cartridge cases (below), 





more than 130 miles away. They had traveled here by yak caravan, leav- 
ing their other livestock and families behind. During the previous ten 
dave they had trapped 22 antelope. The hides were stacked in their tent, 
the frozen Sodies outside; thev had also saved the heads of males because 
the harms are witely weed in tracitional medicine and find a ready market 
in Lhasa and Beijing 

Lo catch antelope, the men usec 
small pointed sticks projecting toward the center, The Irap is placed ona 
trail over a hollow, concealed, and tied to.a stake. When an antelope or 
gorel Le sick into the trap and tries to withdraw its lez, the stick< dig inte 
the skin, holding the animal 

Wild yaks and Tibetan antelope-are fully protected in China: and the 

reau has tried to curtail the illegal wool trade, One truck 


Tibet Forest Bu 
driver, for example, was iilling 300 antelope. How 
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ever, control 15 extremely difficult, in part because officials, instead 


of upholding the laws, themselves often hunt. Most hunting is done by 


nercisimen, not =ti by the capable ones whose flocks thrive but by 
those who have somehow failed, whose existence has become marginal 
[t is a difficult social problem that must be resolved 

iru basin was used by p 


In the past the A astoraliats only seasonally, wst 


ally for two to three months between May and September. To my con- 


sternation, five families with about 40 people moved permanently into 
ihe basi in 1991, for one purpose only: t6 bunt antelope. One day we 


drove to the tent In which the headman of these families lived with his 
wife. We sat on a rug by the central stone-nnd-clay stove. He offered. us 
stilted tea; we bargained with him for asheep, wanting to add fresh mea 
to our dietof rice and save him acard, as I doto 
all herdsmen during these travels, On one side it has a drawing of Bud 


noodles and tsampa. I 2 
dha amid peaceful animals and of a kneeling hunter who has laid down 
his arms: a sword, a bow, a quiver of arrows. On the other side is one of 
Buddha's savings in Tibetan script 


Lo bens fremole al punishment, 

fo all itfe is dear 

Comparing others to onesell, 

Cine should neither Aull mor couse to kill. 





Che herdsman reverently: touched the cat 
to his head and then placed it on the family 
shrine with its butter lamps and picture of 
the Dalai Lama. He told us; with Dawa 

ransiating into (Chinese, that he was 68 
years old. His father and grandfather had 

liv ‘ed in this region before him The é ve tam- 
ies here owned @ total of only about 600 
sheep and goats and 45 yaks—and a truck 

How could they afford to buy a truck 
when they owned so little livestock? By kill- 
Ing antelope, And now more must be killed to buy gasoline for the truck. 
According to this man, vehicles with officials had come bere from Gerze 
on two occasions the previous winter to hunt yaks and antelope with 
Tipe lerti a el LA Ty. 
the law and stop hunting, we will too,” he said. 
should be allowed to continue their tra- 
ditional lives. But if unrestricted commercial hunting continues, 
vaks, Tibetan antelope, and others will within a few years be reduced to 


Tt the athicials obey 
“Tt tl be 
The pastoralists in the reserve 
the wile 
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tragic remnants. The fate of the 
bison on the American plains 
comics to mind 

Chen Mont Podme Hum. This 
is the Tibetan invocation for the 
elyvation of all living creatures 


To Tibetans life is holy, and the 


ote a he 


=. eit 


(Chane Tang is @ S8cri cl realm. 
When the last wild vak has died 
and rouds have been pushed to 
the nm of that remote world, 
Tibet will have been denatured, 
ft will have lost something vital 


The high Chang Tang repre- 
wins life at the edge, so precari- 
aus that wildlife cannot absorb 
the aciditionsal pressure al heavy 
hunting. (in Uctober 17, 1985 
the moat severe blirzgard in 30 
rears owered the eastern t ‘hane 
Tange with a foot af snow, Wind 
and sun usually clear away such 
snow, but this time it was calm 
and cole. At hight, in our tent, 
he thermometer registered 
minus 25°F, The plains and dis- 
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lant white ranges, veiled by 
thist, had an Arctic aura. [he 
Wild hoofed animals had Lo paw 
through crusted snow for pour- 
shment, and soon they were 
Starywine., 

The dainty gaselles, trudging 
kinee-leep through snow, suf 
ferecl most. Exhausted, they 


never (O TiS API, Ane 





reclined 
if Live rrr dence thi “Thaw 
drifted against their cold bodies 
The lower legs of kiangs became 
an 
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aded and bloody from the 
frozen crust. Being large, kiangs expended less energy in digging for 
food, and they survived the storm better than the gauzelles and antelope 
Many hundreds of antelope died of starvabon, mainly females and 
voung: we found 193 bodies in just one valley. Herds moved far afield 
from their ueuial w intering grounas. but they could not eecmpe the icv erin 
on the lane 

The blizzard had occurred not long before the onset of the rut. Those 
surviving females were in such poor physical condition that they did not 
Deed, OF, atleast, very few had voune with them when | returned the 
follawing year to check. This one bligzarcl reduced the antelope popula- 
tion in the eastern Chang ‘Tang drastically and virtually elomimated two 
vears of reproduction. Livestock suffered too: The nustoralist lowt turo- 
thirds of their sheep and half their vaks. Both the wild and domesti 
hoofed animals traditionally increase in number during good years onl) 
to be reduced by such unpredictable catastrophes 
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Hoofs drum the brittle grasslands as a herd of Tibetan wild asses, or kiangs, gallop over 
the Chang Tang. In autumn groups of up to 200 kiangs collect in the broad valleys of the 
reserve. Generally not Innted, most Kiang populations concentrate in the southern Chang 
Tang, where pasture —and nomadic herders—are more abundant. “Wildlife and livestock 
can easily coexist if grazing is well managed,” says author Schaller, 
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HE TIBKTAN ANTELOPE looks like an antelope and acts like an 
antelope —but itisn't one. George Amato, a conservation 
geneticist with the Wildlife Conservation Society, analyzed its 
mitochontrial ON A and found that the animal's closest evolu- 
tionary affinities are with sheep, goats, and their relatives 
To discover what traits this so-called antelope shares with its sheep rel- 
natives or with the antelope and gazelles, I had to observe its behavior in 
detail, The December rut, when animals are most active, is the best time 
to do this. The 80-pound males are then at their most handsome; their 
pale brown summer coat has changed to a light gray and white nuptial 
pelage, except that the face and front of the legs are black. A walnut-size 
bulge, a nasal sac, projects from the sice of each nostril, giving the muz- 
zle o swollen appearance. Tibetan antelope tend to aggregate at certain 
sites during the rut, a hundred or two hundred but sometimes moré than 
a. thousane| 
One day I stoad on a rise, eye to my scope, focused on antelope on the 
plain below, A male chased another full tilt for more than half a mile, 
putts of dust explocing under their hoofs. | marveled at their stamina at 
these altitudes. And [ also noted that my eveballs were freezing. When | 
used the hand that had steadied the tripod and scope to thaw my face, 
the wind whipped the tripod away. 


Nidtienal Geagraphic, August 1903 


But there were olso calm 
worm days with tempera- 
tures-around zero. (ne such 
day | walked among the 
antelope and sat down, quiet 
and immobile as a rock cairn. 
The animals soon forgot me 
Males trotted past with bend 
held low and the white fay 
of the tail raised as they gave 
orimordial bellows, challeng- 
ing other males, their nasal 
sacs aching a5 Tesonatars, 

if females wandered near a 
male, he herded them with 
muzzle skyward, showing off 
his white neck. Usually the 
fenuules ignored him, butt 
sometimes one bolted and 
was pursued by him. And 
during his absence another 
male might appropriate the 
remaining females; 

A male does not detend a 
nlot of land but instead tries 
to maintains small harem for 
a few Hours, JUST long enough 
for a female to come into 
heat. [fa female is receptive, 
the male high-steps close 
behind her, bellows, and 
kicks the air with a stiff fore- 
leg. He mounts by standing 
holt upright, barely towching 
her—behavior typical of garelles, This and some other behavior suggests 
that Tibetan antelope may be living relics of a line going back to the time 
when the true antelope and gazelles split from the sheep and goats during 
the Miocene, eight or more million years ago 

But such knowledge ceased to entice me that day, for the plain 
stretched into the sun's blinding lizht to a horizon of white hills aloofin 
their barrenness. A herdsman’s tent huddled in the fold of the hills. A 
wolf strolled along a distant cutbank, and a flock of horned larks twit- 
tered by. And all around, the antelope danced on the tawny grass tm their 
ancient ritual 

l was at the center of this sacred space, watching and aware, celebrat- 
ing the harmonious balance of a fleeting moment. [ was in a special 
place, as Stated so well in a fragment of an old Tibetan song 











The fond where spiritual and human law reign supreme, 

Inthe land where celestial power are revered, 

Where animals are partners in life's struggle, 

Where birds fh) withoul fear, 

Wiere fish sume in freedom, 

Where wildlife wu protected, 

Where men ond women cherish inner peace and outer freedom, [J 
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An exhausted Tibetan 
gazelle awaits its fate 


after u snowstorm on the 


far eastem Chang Tang. 


Linforgiviig as if ts 
bemutiful, Central Asta’s 
premicr ecosystem has 
always weathered its 
storms in solitude. 
Human meddling may 
yet change that— 
fhoveh with care one 

of the eartit’s last intact 


spaces can Siervirre’. 
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the Horn 
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grip of devastating famine 


of Africa. World relief 
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Population: 27.4 mil- 
Hon. A nerth: sauth 
civil war haa forced 
inplacement of two 
million people within 
Sudan, 275,000 otharn 
have fled to naarby 


enemies crops and 
livestock, marauding 
bands have left « trail 
of theft and raps 


GH 


Population: 3.3 million. 
The impact of a Poa 
Srought was haight- 
enad fry a secessionint 
war with Ethiopla. In 
the two ynars since the 
War ended, newly inde- 

ent Eritrea’s crop 
yields have doublod. 

e nation has cut 

Forelgn food ald 
requests by half, 


Population) $3.4 mil- 
Hiatt. Famine ja the 
SSGs wan of Vanted 
by cellscthee: farming 
programs and civil 
war, Victory by rebe! 
forees in (5) breught 
about the return o 
private farme. Last 
year's harvest of food 
crops was the largest 
in 20 years 


DITHOUTI 
Population: 8,000. 
An island of relative 
stability, Dylbout) has 
had a defense agree- 
ment with France since 
gaining independence 
In te7?, With 3,000 
Franch soldiers, plus 
ships and wardanes, 
this is an important 
staging area for sup- 
pues to Africa's Horn, 








SOMALIA 
Populathen: 8.5 million. 
The ouster of dictator 
Mohamed Siad Barre 
neat uneashed open 
warfare among clans, 
Fighting and drought 
Phitiged Sumalla into 
Chios and mass star- 
vation. To date, etrife 
and famine have 
ciated some 350,000 
ven, rroethy childinen. 


National Geographic, August 1903 


TRAGEDY STALKS THE HORN OF AFRICA 


USEIMA Aden Abdulirah- of terror that and famine killed at least. a mil 
man stood by the tiny lion thare ani in Eritrea. Ih Sudan, civil War 
grave, gently cradiing the between north and south tor . i Lhe past 34 
bundle of rags that beled vears—along with drowecht ad ' Foods — hae 
the emaciated remains of killed more than a million Sudanese 





her Sseven-vear-old 4on eas me: end of last year ancl the begin- 
Her daughter had died, also of starvation, a mning-of this, [ traveled through the Horn ol 
few days earlier and before that her mother, afta: Lryinp to o discover some of the reasons 
1ér back dur- for its perennial troubles. I found problems 
ing a two-week, foodless trek to Baidoa, in commento much of a continent whose people 
southern Somalia wave leaped from small traditional societies to 

"T have buried all my family," Muslima late 20th-century nationhood in only a few 
ssid, “Almost everyone from my village is generations: ancient tribal mvalries, Wlogical 





whom Muslima had carried on 


dead. [have no more tears left.” borders imposed by colonial powers, and the 

Last ytar & famime 
in Samalia was onl 
Lhe mest recent of the 
stones of hunger and 
war that continue to 
emanate from Soma 
lia, Ethiopia, Eri 
trea, and Sudan in 
the Horn of Africa 
The latest tragect 
elicited an outpour 
Ing of compassion 
and genercsity fram 
anon the worked, m5 
did the Ethiopian 
famine in ToUR4-B5 
The events in Soma- 
lin also caused fin 
unprecedented inte 
national interven 
tion, the only way the 
world could try to 


stop the social cisintegration that wie causing 0M A LIA and calorie deficiency 








families ike Muslim's to die, Led by 25,00 i Dehydration hes also 
Li. >. troops, the military force comprised Signe of starvation taken oc tall, drying 
mits (rom 22 nation mark o youn Poy tn and peelone tris sim 
But as the vondlighi focused on. Somalia Hoidoa. Mts reddish- Sadly, food alone 
others were starving in Sudan, while Ethiopia brown hair anu cunmet couriter th 
and Erttrea struggled to recover from their ruicle-stripped body long-homn effects of 


own brutal recent past. The human toll has draped in a shrotiuad fone, particularly 
been staggering. Following the overthrow of lecthery, seeing int chiletrer. If ue au 


Somali dictator Mohamed Siad Barre in 199 ' flesh—indicate that vives, thy b ry oy fail 
Spach y ais Peane Bev tant 750,000 Samalis he is suffering fran fo rence full heient o 


dead. In that same year, rebels in Ethiopia MOMASTUE. o condt- may suffer blindness 
ende d Mengmstu Haile Mariuim’s 1-year reign fort coused by protein Or mentod Iegirment 
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legacy of repressive and corrupt regimes sup 


ported by the Cold War superpowers 





Drowght alone rarely Causes mast starva 
tion. War is the true plague of the region 


“ood makes drought,” an old saying goes 


“Man makes famine 


WENT TO SOMALIA during the height of 


the cries late last summer 
Marines 


The difference was impressive: 


ant) ABAD 1 


January, after U.S had 
» landed 
the famine was over, the guns gone from the 
streets. Hutsaving hives isone thing. Restoring 
a society that bas fallen as far into anarchy as 
has Somalia requires more than force 

Last years famine was confined mostly to 


to the farmland that 








southern Somaha was 
laid waste during the war to owst dictator Siad 
licot- 


fercest fichting was in Whogact- 


Maitre and the stile between clans thi 
lowed, The { 
wn, Which Was split into two sections 


supposedly under the control of warlords 
Ali Mahdi Mohamed in the nort | Gren 
Mohamed Farah Aideed in the larger south 

Mogadishu was destroved by artillery and 
guntire. Thousands were killed. Neither war- 
lord had control over the gangs of armed men 
The thugs tan amok, terrorizing 
stripping. every tnnlding. They 
shoats and leaves of 





im his ares 
the people, 
looted to buy mat, the 
the Cothka 
stimulant 
settled | 
The population of Moencdishu, about aml 
lon, was the same as before the war, butitwas 
a cifferent population. Many of the city dwell 
ers had sought refuge in other parts of Sama: 
liz, in cCampsin Kenya and Ethiopia, or, id they 
had money, in Europe, Canada, andthe U.S 
Many poor firmers fleeing the war ane ban 
citry in southern Somalia trekked to Mlogac- 
{ fone 
‘és Clansmen came and took all our 
caid Abdi Mualim Abduli, a 70- 
year-old pomarl ith a Mogachishtu 
They even made us slaughter anc cook one so 
they could eat it rightin front of us, They beat 
me. They raped my mother and sister. They 
took our clothes, our -everything.” 
“When elephants fight,” an African adage 
putsit, “the grass gets trampled.’ 
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Based in Washington, 2. (., author and photogra 
cher ROBERT CAPUTO has contributed numerws 
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Autre River (November 1991), 
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[wentto ahospital onthe northern outskirts 
of Mogadishu. The Somali doctors ane 
and the International Committee of t 
(ross staff dicn't have time to treat anvthing 
but gunshot wounds 

Felis AbdiA, @ girl of three or four, sat im 
the middle of her bed staring at the stump 
fr had been, Felts had 
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cl nurses 
he Red 
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In the 
hetweeh ti¥eo men had 


where her leg 


Street An arrument 
exploded into gunfire, and one of the bullets 
shattered her lower leg. 

Felis spent.the days alternately gigeling anc 
crying, asif she couldn't quite figure out what 
had happened. Ward +7 was the most depress- 
ing: mangled small bodies, bewildered young 
This 4 the reason I stay here,” Dr 
Afmed Mohammed Ahmed said, gesturing at 
vounded children. “How 
mnden them Li we leave, they ce. 
maciness every day, 
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SOMALIA 
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Tragedy Stalks the Horn of Africa 
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20,000 people live in the camp. The whole 
lace if very cleon and orderly—not whal | 
expected in a place full of teenage boys. Thev 
are constuntly sweeping the ground, cookine, 
and wasting their clothes, though a bitembar 
Fassed to be seen doing what is traditionally 
women s work. In the afternoon most of them 
do their schoolwork 

But the boys are cut off from most of the 
actrvities and Jore that define their culture. 
There are very few pirls, ancl the bovs have no 
cattle to use aso brice-price if they succeed in 
finding 2 girl bo marry 

Tribalism infected even the camp. After 
receiving threats from some of (Garang's 
Dinka, al450 Nwer fled tothe UNHCR office 
They were afraid tostay in camp because they 


were sure they would be killed by the Dinka, 


who make up 90 percent of the people here. 
“Where can we go now?” asked Steven, a 
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Peasant farmers, 90 percent of the population, 
tilled the land-and paid tithes to absentee landl- 
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When Mengistu seized power in 1974, le 
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Nor is ita coincidence that Mengistu, like Siad 
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es to the rival superpowers in return for 
PI A Weapons 
loday in Ethiopia people say 
lease without fear, About 60 newspapers 
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ful critical of the government. But most people 
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who were building a big earthen dam near a 


village west of Mekele. “We are making this 
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Wwe have no animals and no food,” Saphia 
Urur Hass: SOMaAla 
when she was seven; she married, 
md had childr camp, She has 
lived in camps for 16 of her 25 years. “We will 
i here.” 

saphia and her family represent one of the 
biggest problems in the Horn of Africa: people 
t both the means and knowledge 
self-sustaining in their ow 
Thousands of Somali 
ire growing up without camels; EROS CE 
Young? Dinks and Nuer know nothing about 
The wars have beg; then. 

“T hated the life of a refugee,” said Moham 
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Vlohammed was an 
the Ogaden region who had taken up farming 
war drove them from Ethio- 
pha. Mohammed's land had been in an irri- 
Fated proyect near Gode that Mengistu had 
turned inte a State farm 
it peut lone the 
a in d. And the government 
med was one of th 
lots to determine which bweo-anc-a-hulf-acre 
nlot would be theirs. Oth: 
until all 6,600 acres 
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canals clogged with vegetation, but the farm- 


ers WeTt GREET 

“When Il was at the camp in Somalia, and at 
the camp here, I thought I might as well die,” 
Mohammed sail “But when I saw my land 
arain for the first time, T became strong and 
fresh. Now my family has a fature." 

There isn't enough water in the Ogacten to 
supply farmland for everybody. But these 
plots offer a way out of the camps for about 
15,000 people. 

“Tf a hyena wants to eat an animal and 
he catches it, the animal cries for help,” 
Mohammed told me as I was leaving. “Weare 
that animal, anc! the hyena is hunger. We 
critd for help, and it came. The animal 
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Sweeping dust-from a 
lond grown heard, a 
Marine CH-53 Sea 
Stallion tomes off after 
delivering food to a 
village near Baio 
Due to the possible 
danger of Mines-aloriyg 
the road, truck drivers 


relief supplies safely 
Since international 
forces arrived, reef 
igencies worry tess 
about the theft of 
food, bur villopers are 
still at risk. Ar night, 
wert Prooms are rot 
on patrol, armed bon- 
dits sometumes raid 
howses for food, which 


could not deliver the they sell in Boidod. 


caught by the hyena was only wounded and is 
now recovering." 

I went back to southern Sudan at the end of 
my trip. The- war was still taking its toll. ] was 
told that the people in Waal were recovering, 
but when I visited Ayod, a village not far 
away, l again saw starving people and hearil 
more stories of famine and flight, An epidemic 
of a fly-borne, wasting disease called kala- 
azar is sweeping through the north-central 
portion of southern Sucan. Some communities 
have lost a third of their population; in the 
past five yeors an estimated 60,000 peopie 
have died. 


N SOMALIA the security situation was still 
a mess, Fighting continued in Kais- 
maayo. The International Committee of 
the Red Cross pulled out of Mogadishu 

north after its workers were repeatedly threat- 
ened and £180,000 was stolen. Nine hundred 
laborers and security men who had worked in 
the port before U.S. forces arrived demon- 
strated in front ofthe CARE and WFP othces, 
demanding back pay to December 9. The bill 
was $500,000. The agencies refused and tem- 
norarily had to evacuate most of their expatri- 
ate employees for fear they would be shat 

The donor countries had had enough. Ata 
March conference in Addis Ababa they put a 
conditionon much of the money earmarked for 
Somalia, making it available only when there 
is sufficient security in the country. 

“They have mo ideas or policies or philoso: 
phy,” the lawyer Nurta Hagi Hassan said, 
speaking of the warlords who were convening 
fora UN-sponsored conference. “So what do 
they have to talk about? When they think ofa 
government job, they only think of the house, 
the car, and the opportunities for graft that 
come with it. They aren't interested in 
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government, only in their own personal 


wealth and peo ane. 


HE AMERICAN FORCES Were begin- 


ning to leave, and the ones | spoke 


with were more than ready, They 


had accomplished their mission of 


making sure food got to the needy but were 
frustrated by the unwillingness of the warlords 
to begin rebuilding their country. Gseneral 
Aniecd, irying to manipulate upcoming talks 
in Ethiopia, stirred up anti-American feelings 
in Mogadishu south, sending crowds of wom- 
en and children out to demonstrate and throw 
rocks at the Marines. He knew the Marines 


were unlikely to shoot at women and children. 

The UN forces that are assuming command 
trom the Americans will find themselves in a 
tough situation. It's impossible to disarm 
evervbooy in. Somalia—there are too many 
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a beginning, but Somait bow waiting 
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weapons and too many places to hide them 
The UN; like the U. S., can maintam order in 
certain areas: Hut only the somalhs can rebuild 
somalia, They have to want peace 

[ean'thelp but compare Somalia and Sudan 
with Eritrea, which won its war for indepen- 
dence from Ethiopia after a 30-year strugel 
Eritrea’s 3.3 million people are of several 
ethnic groups and are about equally divicled 
between Muslim and (Christian. But their dif- 
ferences have been overridden bya genuine 
sense of being Eritrean. 

“We all fought together in the trenches: we 
said Yemane 
for external 
“We have carried this umty beyond 


er ' 4 rr 
‘ied in one another's arnis. 


(chebreab, assistant secretary 
affairs. 
the war. 

Like their neighbors in Tigray, the Eritre- 
ans inherited a | 


ronment and a 


severely degraded 
shattered 
Eritrean farmers are 
now hack on their 
lancd and making 
rood use of limited 
supplies. In 1992 they 
produced such-a good 
harvest that the gov- 
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50) percent for 1993, 

For two years none 
of the people who 
worked in the provi- 
sional government, 
from the president on 
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down, 
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“We lost thousands of 
lraguesin the war,” Yemane told me: “People 
who were much better than we are. € 
live up to the sacrifices they made?” 

Perhaps the Somalis and the Sudanese will 
one day emerge from their nightmares witha 
willingness to build together rather than 
I'm sure the Sudanese in Waat 
and the Somalis in BRaidoa would acree witha 
man | metin Eritrea 


friends ant col- 


Can we 


imply destroy 


"We can make a gol life if there is no more 
war,” he told me simply. “All we need is peace 


and rain,” (J 
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Cried wo for white water an 
PioterrTopity, Gutier and former 
maitority leader of the Uintted 
States Senote, Howard H, Boker, 
/r,, readies for a run through rap 
ison the Big South Fork. Baker 
Wins principal sponsor of the 
monk's creation. Ate legacy in- 
cludes if stretch of flat water with 
rock tower wire Barry Crowder 
(facing page) dry launches his 


kayak: "Whar a rush!” 


ENATOR, you have some of the maddest old 
friends—and some of the strangest new 
ones—that l ever saw.” My friend Lonnie 
Strunk meant coal and timber people on the 
one hand and environmentalists on the 
other. He knew that I'd badly ruffled some 

local feathers by cosponsoring two bills in the United 

States Senate. One put severe limits on the way that coal 

could be strip-mined and required a restoration of the land 

afterward. The other turned the region around the Big 

South Fork of the Cumberland River into a national river 

and recreation area 

TL grew up near the river in Huntsville, Tennessee, and | 
knew the Big South Fork as a boy. I went down with my 
dad to Leatherwood Ford, and we would picnic and swim 
at the old bridge. I fished the river. I hunted some with my 
father, mostly for quail and grouse. But as] grew older, 
photography became my primary outdoor passion. That 
hobby lends itself to a deep appreciation for this corner of 
Tennessee and Kentucky, with its wildflowers and wild- 
life, oak and pine forests, towering sandstone bluffs and 
arches, and the river plunging through it all. 

The people here have a strong frontier spirit and keep 
close communion between that spirit and this land. Just 
to give one example: When Tennessee seceded from the 
Union in 1861, my home county seceded from Tennessee 

People here also have to be touch; it’s been a hard place 
to make a living. Bypassed by early pioneers, the region's 
first boom came from trees cut to supply railroad ties. The 
next one came from the coal mining that so devastated 
much of the Cumberland Plateau. I got a taste of the coal 


business myself after serving in World War II. For atime ! 
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The wart screen. woods and ool 


SLPRE rf Py re Creek. 


photogra pried 


LF i the cuthor, Oeite o visitor 


I 


to rest crud reflect. The nearest 


neighbor mught be a bobcat or 


awild turkey. Humanitv'’s anki 


truces might be oc tool left bya 


ative American JOCK) years ago 


or pipe for a moeonshiner’s still 


dropped oy a later Aimericon wrth 


need of seclusien 


aru fiuste 


helped survey the 40-inch-high “rooms” where miners 


would dig next, and I soon learned how to get around the 
mine by rolling on and off the conveyor belt 
name might sav that was good training for a career in 


the law and Congress, where both my father, a congress- 





man in his day, and | had helped put legislation on the 
congressional conveyor belt to build dams that would have 
flooded much of the Big South Fork. I came to realize, 
though, that such lakes were, so to speak, a dime a dozen. 
It was free-flowing streams that had become the rarity 
These days our rarity—the Big South Fork —and its 


Food access roads attract 800,000 visitors a vear. As my 





old friend, lifelong resident Dr. Milford Thompson, said, 
“Now any damn fool can get up here.” 


So can the smart ones. We look forward to seeing you. 
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BIG SOUTH FORK 


“ational Riverand Recreation Area 


Crossing the boundary between ae 24 2 
hwo states, the park is divided tn i J Tene 
character, The gorge from bluj? 


top to riverbed ts to be protected 
in its “pristine and natural state.” 
Surrounding tand can. be tisec, 
where designated, for driving off- 
road vehicles, Chther attractions 
include Ailing, comping, ‘wntinp, 
mapping, cdo scenic roulwoy to 
a coobnine camp and museurni. 
More land is under study for 
inclusion in the park, up to a 


maximum of 125,000 acres. - 
¥ ; | 
\ Ga. 
\ 





Privately owned land within =| 
|__| authorized boundary of park 
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The river in autumn's low water skitters through rapids at the 











United Baptist Church, 
Joan Phipps holds the hand of 
her daughter, Amanda. oan s 
husband, Andy, hac a grand 
father who taurht shipe-nots 
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British under the tutelage of 
Hmovelst gid social reformer 

the setiement of Rugby in L880 
Crenie a new centre of 
human tite n this strange! 
| 4 prime 
motive was to provide procdus 
tive lives for the younger so! 

if British gentry, who were, by 
law of primopeniture, excluded 
from inheritance. All were 
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EXT UP at the horse 
waeh, Danny Hatcher 
from Lenoir City, Ten- 

nessee, eenitles his 14-month-old 
colt, Cise0 Kid, The flax 
manned chocolate-colored 
known as a Rock, 
Mountain 


descended trom a stallion 


hore 
is said to have 
browght ta Kentucky in the 
890s from out West 
Hatcher i 


": j 
SUITE DOO 


rates Ms breed as 
ine smoother eaited 
Chan car Tennessee walking 
horse. At 14 months Cisco was 
That 


would start in another seven 


ctill toa youn bo rice 





months, but Cisco had already 
beroun fis training, harnessed 
to a Striall two-wheeled bug 
Hatcher brought him along on a 
family outing to Bandy Creek, 
the most heawily de. eloped Darl 
OT ThE TECIEaDON aren 

There Sam Storey (who 
clams to te retired) and his 
Wite, Sandra (also the postmas- 
ter of Huntsville), have watched 
their college-student daughters, 
Samantha and Sabrina, take 
complete charge of Bandy (oreck 


Stables. Ancd Sabrina specializes 


insizing up horsetesh to buy for 
the rental operation 


DCntomed Treasure of the Cumberiand 


While the stables have 71 
horses for rent, the biggest part 
of the trade ts from peopie wha 
bring in their own mounts, rent 
stalls, and ride 130 miles of park 
trails, sharing some paths with 
mountain tikers unc hikers 

They come from as far awa 
as (seorgia and Michigan, Syrr- 
cust mtd) Dallas, Sam Storey 
cave, antl they bring as mary as 
“dozen animals, enough fora 
huge family to rice 

Some make an entire vacation 
autoal the experience, camping 
in then horse trailers while the 
horses fuxuriate in their stalls 

Boy Scouts, of course, learn 
bo tan in tents. At a recent 
Camporee more than a hundred 
Scouts came in from neigh baor- 
In? SOUnTeS 

Sammy Williams (lett, al 
night) and Richard Whited, whi 
make up one-third of Michael 
Joyee’s Troop 230 from James: 
town, Tennessee, learned about 
search-and-rescue operations 
with the other Scouts. ‘Ther 
they Lackhed strenuous outtieor 
Cxercises, working togethe: 
to get up, over, around, and 
throweh various rope and log 
phe bec lies 

(The flashlight, tt has been 
said in Scout-lore, 1s handy to 
have on a Snipe Hunt. 

Those traveling to Big South 
Fork on the lookout for real 
birds have a good chance to 
atte to their life lists 

From the large and gaurcly 
Pileated woodpecker to the 
small and secretive nighthawk, 
more than 1a0 species have 
heen Spotord 

Among them t5 Cenligerags 
Miilinago— the Common snip 


Homes! 


enowrn br 

[rees to pro ta 

bears throweb this 
Another caus 


the mild controvers 


i a4 
TEM EROUL Chit 


i » 1s ] i. i a, |b . bi 
ov 1s still in the cl ippear again, wheth 
= 


Lae. Line to heniis invited) or neal 


nechiment is the huck of Thev too belong. 


136 Vational Geograph 





UP TO 


L000 


A YEAR 





toward a new GM car 
or truck. Plus all the advantages 
of a Gold MasterCard. 





Dont Spend More, Spend 
AECL The New GW 


9 % 








CM Batis $45 50 


Mt fie 42 00) = r 
GM Honus $18.70 























AV/S 


4. Day Hental Fill fiee Cae 
iM Partner Bonus $14.99 





toh Boy $2.75 


Marriott 


TURE A ETATS Sa PS 


dAalghit Stay 
ti Varner Bors $744m) 


GoM Bornes $1025 Le Bomar. 4227.54) 





Canbheas Cruive ioe [we 
Cok Martie: Bors $343. 57 
taht Bimus. 5474 ath 





CoM Booms §)7 50 


Wf Thora Strvices 


smarter, 


Gold Card. 





To Apply, 


Call 1-800-846-2273, 


Eeriaeh cof Pe lettre Buia. bdo § xin mie Watt 
Coreenie” HOM) eres Cie Relies | fe ee eeereed tira 
tae” low rea larrreil (eae el aay i Peedf£in dibs 2 esl 

hime ph pel Maer Ypres, Sr 


Ties 





ik new GM Gold MasterCard 
is here, and it's the only credit card in 
the world that lets you eam 
up to 31,01) a year 
toward your choice of over 100 new 
GoM cars and trucks, 


Simply use the GM Gold Card™ 

to buy items as you normally would. 
a obevery purchase 

(LO) with GM Partners) will be 

credited to a special GM bonus 
account that you can use to lease or 
buy anew GM vehicle. You take any 

discounts or rebates that apply, 
then use your GM bonus account to 

save hundreds, even thousands 

of dollars more. 


You-even @am a 4%) bonus 
on balance transfers*...5%) on 
things you've already bought! All this 
and all the advantages of a 
Gadd MasterCard. 


So don't spend more, spend smarter... 
with the new GM Gold Card. 
You'll get a lot more mileage out of 
everything you buy. 
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‘the ight that shines on tomorrow. It’s the strength to carry 
on. Hope i is the faith thar: the search | fora cure continucs, Somchow, 
somewhere, there will be < an answer. Ar Glaxo, we make medicines. 
Butour. real job i is to | find them. And our search continues. Relentlessly. 
Unceasi ngly. Throughout the es Fee netw 
to finding answers. And medi icin nes. Hope i is real, the search goes on. 


kof scientists comm itted 





. yes = aie aT = Sa Ba 2 
Glaxo.On The Brink Of Discovery. 
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New Chimp Study — 
Society's 5,000th Grant 


ASA) the Nathonal Creogruptin 
Society awarded g 
lerae] C. Russell $3,500 and 

scot him att to map Alasea = Mount 
SL. Flies 
ing fegion, 
etws First | 


oy ‘ics 


fabowe) and the surround 
Lhe arriaret Oe Line Sete 
Laupport of research and 
explormiion. Last March the Soa 
ety's 5 00th pm gen > ME — wert 
to Rosalind Alp, : 
Englishwoman ( right) Per eH STUCHY 
ing chimpanzees in Sierra Leane 
The grants, now made by the 
Committee fer Reeser es and Exple 
fation, Mave covencd such topics aA 
the distribution of army ant mutes 
and lathopnsesé, Hyraniine ship 
wrecks, and tropical brological 
hiveruly. Pomatologiats Jane 
nll, Biraté Galdikes. and the late 


23-Vear- obed 


| Tilia it 





National Gearrapire, 


Dian Fossey all launched their pio 
necring stunckics Of the treat apes 
with Geographic aid 

Alp follows in then footsteps, Ad 
[Yahe participated on a tree-planting 
propect in Sicren Leone and became 
firscinated hy the country. She 
wilked up to the wildlife supermten- 
dent of Cuitormba- Kili Natenal 
Purk and asked for penmssion to da 
i chimpanree survey, Gradually 
chimes are acclimutizing to her pres 
ence: he has documented several! o 
them capturing ond eating o duiker 
and has noted others name peeled 
sticks to “Fist” om aortini]|4 

To eet te her camp, Alp mdes a 
muornke shout 200 m des from 
Freetown, then hikes 14 mics mio 
the forest, Firet eruntee [erae| 
Russell, who trekked glaciers and 
climbed mountains 14 years age, 


would smile ut thut 





who had studied fossil 
North Oskota ond Mon- 
end of the 

is fossa] leaf looks familiar — Hee of dinoseur—wes seeking 

as if dropped from a maple macnn pints when ie drcoverced 

tree in North America ot mipe-like leaves, new fo scence 
Emrope. Butat fell aboot 45 million imdother fossils that mumcked 
Wears ago on hew “ealand’s South osk leaves 
Island. [ts resemblance to 4 maple. When they fell, New #ealand was 
found today almast enurely in the near the Antarcte Circle and much 
Borthern Hemisnhere, reveals Winer Than it ih today, hey 
nature's way of devising somular- dropped not because of cold or lack 
INoking solutions to sImilarenviron- of mosturc, sa leaves do today, bul 
mental pressiy es, fo matterhow far tecause there was no heht for leaves 
apr in time or space, save Kirk to gather during the Aritaretiy win- 
Jonnson of the Denver Museum ot ter, says Johnson. He expected to 
National Firstory find anchent leaves but not such mim 

Supported by a Seciety rant, ice of Northern Hemisphere trees 


Johnsen - 
plants in | 
tas that died out at the 


Ancient Leaves Write 
New History of Forests 




















A Past Pull 4 


Thankfully, the world has 
one resource that will never be exhausted: 
the Spirit of Enterprise. 


The Robes. Awards for Enterprise were conceived in 1976 to recognise individuals who have daplayed a remarkable xpirit 
of enterpre in the fells of Applied Sciences and Invention, Exploration and Discowery, wid the Erripomenent. Sine the Aw abil 
were introduced, 30 mdividuals have each received 30,00) Swiss france and a specially inscribed Moles (Chronometer temepiece. 

Roles is proud to annecunes the five nek wineeers for 1999 


STEVEN GARRETT, a physics professor, hus developed a nevolutinnary wystern of 
refnecration that does not contain the chemicals used in most mchigeration equipment, 
which we now knw harm the onone lover 

Phra unique redeygention method has grown out of the scence of thermoacoystics 
Garrett's device exploits this scence, utilizing sound to transfer heat anc. thie produce 
rineeraten, A prototype has already been tested on howd the apace shuttle Discovery in 
1992 Garret) eees hie award as being omportant because mot only will tt-attract more 
phyviciets to work on this largely unkneen ance, but ales “yt will draw athertean to these 
iiternative technologies” 


FORREST MM, MIMS [1 & an entirely self-taught electrons speculist who has devel- 
ped an instrument capahie of pcasiircig the thickness: ofthe axon faver He has mame 1 
TOS: Total Crmae Portable Spectroradiometer 

VW hat makes thie machine remarkable w the fact that it te abou 300 pees lighwes arc 
F000 timwes cheaper than existing detectors: yet its readings are highly accurate vital 
ntanmatien in thie titre of Pring Concern. for Lae. OPO Lin Lr 

lt wi Kores's aim to distribute TOES to tnetntichials om at beast 1) countries, hotmong 
a network to complement measurements taken by the amall number of ot hcial 





Mmontoninw stain 


ALO LA CURTO describes furreself as-a “oraveling volunteer doctor” Sance hrstung 
hiicredical stuches, he has anent hos hobciays traveling lo tomote parts cf Atnca, Asa, onc 
the South Seas, gring free medical care to the people there 

[on TURE. be went to South Ametico te: wrk with the Amazordan Indians. He studied 
thew Diant: asc remedias, and wrote a manual for health workers which combined 
Weetern ond Indian medicine 

Dhes cxtraomimary book wall be a valuable guile for eal workers Por the [inclu ct 
wall serve us a neminder tor future @enerabine of the kinvowledpr of healing accunnlated by 
thet ancestors. He will use his award te publish the first edition 


NANCY ABEFIDERRAHMANE has taken the enterpreing step of setting up a dairy in 
Wiaritania, a country noted more for tts desert than tts pastures 

This ia ne ordinary dairy, however, since jt specializes in pasteumzing camels milk 
upplicd iy sethiminnaits berths 

Phe milk Nancy ie precesstig os hethly qutritues, ane because it is pasteurrecd, if in 
fatalihhier than the raw mulk commonly drunk by the fical population 

With the award Va DS Teh Shep i Ph Pare ue chee Mery Carte! Wi rriikk,; ap BE adding 
noe the troeperovertacnt cb thee local cliet 


ANTONIO DE VIVO) t¢ an Italian physical educatasn instructor and a leading cv 
axmiocer. [nan ixpediten poor te winning thin awd, De Vive taveted dawn the La Venta 
Raver in Mexico and mike some extrancdinary cisctveries; inclucling a remarkably well- 
poescrwed inves altar His-expectiteen ales stodaed the How of water in the over and cave 
systema, in the hope that hie oeerarch coukd help villagers a few miles away to male use of 


the water for drinking and irrigation att, 
Chis wuaire) wall allow Anton De Vows to return to the urea, to study Ww 


feerther the archaeology of the coves un the hopeof finding the entrance 


to ot longlest Mayan city ROLE x 
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For Archaeologists, Oil 
Spill Could Be Worse 


nay some poo pews about 
the ampact of the March [989 
forron Valdez oil spill in Alas- 
kn 4 Prince William Sound) (face 
GnAFHIC. January 19%4)): The oil's 
presence will ial Winer archaeal 
sts Gclving into humiun hertory 
around the Gulf of Alaska 
Phe cul spill stained Peaches and 
eped into afew sites, but scoentio 
can still tet accurate radiocarhin 
dates, says Albert A. Delkin, Jr.. of 
Binghamton University, SUNY, Dr 
Dekin leda lL. 5S. Forest Service- 
funded tonm that dug teat pits at ten 
si1es (map, above), made observa: 
thom at. 2h, as here at. Takh alan, 
and surveyod another fi, He found 
prehistoric tooly und anim! bones 
Lo he ancontnmmatcd 
ow the bail news: Several sites 
Beld of] residue from decades of use 
Oc amp stoves, MITCHAM, 2 nad hin ATs. 


raiding concerns for the future. “We 
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never got the globes we expected to 
find! from the Aacten Valder, bul we 
commonly got amiall amounts from 
ther sourocs,” Dekin says, “Ina 
Woy Liat's more scary." 


Does Living a Stone Age 
Lite Cut Cancer Risk? 


On in indostraleed 
nations, beset by high 
f of cancer of the breast, ute 
sk, ae ovaries. nih! consider the 
Rune San people of Afmen. (be how). 
Females in this and other huntey 
vatherer societes— the closest 
mukdem equivalent of Stone Age 
cultures —expenence surpr singly 
low tates of these cancers, saya § 
Heayil Eston, an Emory University 
pidiologsst 

Cir. Eston’s 
Women cota leaner dict, exercise 
minré, bedin to menairuate later, 
stort bearme children cartier, nurse 
them longer and more often, and 
EXpeneénce menopause curer than 
their industnal world 
counterparts — all ot which 
ete Wier cancer nies 

“The lite-twle for which 
Or PEndlic Makeup Wis 
elected was actually that 
of Stone Age foragers,” 
Eaten aay. He does net 
expect women to have 
babes cory ond often, 14 
their ancestors did But ne 
suggests Char new medics 
brs mi@ht be devised pio 
fomic the cunter-ressting 
“hormanal milheu” of 
hunter-atherer women, 
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tein found that thete 
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Dove Love: Females 
Lay Eggs on Coo 
h. the romance of it all: Two 
doves billing ond cooing at 
each other, poming to build 
A mest for the forthcoming ege 
lime to amend that nomuintic 
notion. Yes, the make com at ihe 
female, and scientists had thought 
ne thus stimulated glandular 
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Changes in the female that triggered 

eae laying lt now turns out that it is 
the female ooo that causes follicles 
in the ovanes to prow and then burst 
[IO Pehease Gn Cpe, BCOOTdINe ty psy 
chobiolozist Mei-Fane Cheng of 
Kuipers University, 

Dr, € heog devised punless 
experiments that rendered the fe- 
male unable to cod, The male cooced 
rs, ut nothing happedqed, But 
When.a female heard recordings of 
her Voce, the Tesult Wis an cig 

daposite din the glass n esting t haw |, 

The male's cooing still plays an 
important re, (cheng cautions. It 
"js a Very prey i stimmulis in 
inducing the female to call,” but her 
own call me whit tigger codocnno 
loge changes, Chene says 
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Why settle jor anything less? 
With prices Starting 
at $339” 
you can afford a 
NordicTrack. 


athelay 
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There ire good reasons why the 
Sorc Track & known as 
“The World's Best Aerobic Exerciser.” 
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it's the affordable way to 
meet vour fitness goals. 


‘these prices pow can own a Nerdic track! 
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Blackfoot tribe... 





A porcelain collector doll designed by 
one of America’s foremost Western artists. 


resory Perillo's spectacular paintings of 
Native Americans grace the walls ol 
mary prestiite vas muses and privite 
| homes. Cine of his most famous paint- 
ings ia “Brave and Freo,” which portroys 4 proud 
youth of the Blackfoot tribe. Now, Perillo brings 
this youn Alackfoot to life in a captivating new 
collector doll—Ave cme Free. 





Expertly sculpted, Brave and Free is remark- 
ably lifelike, just look at the CX PTEsSIVE ica 
and those big brown eves framed by tiny, 
hand-sppitie ae ryials hes. The doll’s head, 
ams amd legs are crafted] of fine porcelain 
md the faniol fealitres are main todd bv 
hand. As your assurance of authen- 
ticity, Porillo's signature will 
appear on the back of your doll. 
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Brave and Free's hand-tailored 
wutfit is fashioned of fat turck- 
skin. Denorative syinbals acon 

s shirt, collar and head- 

band. ..and a striking “Thenecer- 
bird” motif made of hand-sewn 

bead promices eco fortune, 








z 7, { reated ly Anallerts., en 
the Danbury Mint, Brave 


na - ree is pric BE al 


a, ai , pavable in fow 
nonthivy instoll- 
7»! nents of $27.75 
To order, sim oh 
rotor the Reser- 
vation Appl- 
calion today, 





tiharhs Avenon * Noowalk, CT 06457 
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A Nation of 


Readers... 





Want to read more? 
Talk less. 
Keep a book 
in your briefcase, 
by your bed. 
Get up 
15 minutes early. 
Read a new poem 
aloud each night 
before dinner. 
Can't sleep? 
Don't count sheep. 
| Read. 
| Turn off the tube. 
Tune into books. 
horizons. 
Read for fun. 
Read for 
information. 
Use your library. 


A Nation of 
Libraries. 
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Hurricane Andrew Aftermath 
lama 1?-year-old from Miami-who witnessed the 
horror of August 1992, described in the article 
“Andrew Aftermath” (April 1993), Like many 
other people, Llosta great deal of my home. There 
were a lot of broken windows. & lot of broken 
boards, but, most of all, a lot of broken hearts 
Your article was greatly appreciated. 
ANDEES Vinal 
Miaru, Florida 


You devoted too little space in the article to the 

Lowsinna area affected by this hurncanc. Come 

down and [ will show you many downed pecan 

trees, trailers cutin half by trees, and alotof physi- 
cal and mental suffering. 

Wincest J. Pizzo.ato 

Ploquenine, Louliana 


My husband and | just returntdon March 9 from a 
top to the Homestend, Florida, areca. [1 is still in 
shambles, and in my opinion not enough has been 
dont to help the homeless, Garbage, debris, and 
upplinnces ane piled us high as houses and as long 
as city blocks, People are living in places not fit for 
adog. [think that until Homestead is cleaned up, 
the military should go back in and do everything 
possible to pel these people's lives back to some 
level of normalcy. 
Dana Marz 
Hampton favs, ew York 


During my bref assignment to Miami with the Air 
Force. | was touched by the compassion of those 
assisting with recovery and the undaunted spirit of 
those who had lost their homes. While flying over 
thedevastated areca, [noticed several signs painted 
on what remamed of roofs with messages for the 
reliet workers. One read, “Thanks Troops & Vol- 
untéers.” Another was more succinct: “God Bless 
You All.” [ was never prouder to be in uniform 
CAPT. Tous Borie, LISAF 
Huber Heights, (ihe 


Construction techmgues employed in low-income 
houses built by Habitat for Humanity pennitted 
ogroup of 15 built m9 to survive with barely a 
tcraich. Tf volunteer labor can build houses thit 
can withstand the forces of Hurncane Andrew, 
Cannel trained labor do the same? 
WLARSHALL Dayco 
Mechune, Nort Carolina 


Natronal Geographic, August 1903 





Helping the injured ot the scene of on occident you check for life-threatening conditions. For more or 
requires more than good intentions, You better have a how you con help, read the Or-the-Road First Aid Book, 


HAS. 





free ot your nearest Shell service station. Or jus 


coll 1-800-23-SHELL for this and other 


Good understanding of some basic tirstaid princip 
Moke sure that medical helo hos Deen 


firee Answer Books. You'll lear some 


leS50N5 Wu should Neyer | forget. alle 


wallad bea bd pet ares dima Wele 
colled tor, And remember your ABLS- 


Airwoy, Breathing, Citculotion—to help 
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WOVE SCOUT 


sort of Aaltaxin Ser 


tember for southern Florida carrying supplies ani 
matenais for the retuilding af schook. Those on 
oad also helped in comstruction work. This was 
eturn tava thal dates tack to the Halifax expli- 
son. Of M17, when the people of Boston helped 
wenn li | orth end of Halifax, One pond 
fir deserves fgnotne;r, whether il bey pity] 
OT Ra ; 
Ron Par 
Mery hy Woke Secotig 
The worst natural disaster to hil this country wasa 
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The ortcle on Cairo by Peter Theroux brovuchi 


mones of my stayin IRS. | 
Mpa, Ane at leat twice a 
ik from Khan el-Kahl—where | 
Went Durgiin hunting—to Kamses Square, the 
the Mabe Holton, a tive-io- 
rekon at rev: le ly pace. After 
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a ow 


sure} 
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OT Le Ever present 


rs bhi cru i bey r Some wh ppec 
mages 54-5) reminded me of a similar scene. M1 


TOM: A Manes 


LUT oi Ly tice bee led hy the bee 
ir. W incl lhe would Tm wit 1 i 
i ve Gd Lia i oo | ie ee hd ere | ae De at- 
ne when the tan return 





ALKALINE BATTERY 
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Ask one of 

the 3 million 
Americans 
whove survived 
cancer, 

if the money 
spent on research 
is Worth It. 


We are 
winning. 


Please 
support the 


AMERICAN 
? CANCER 


THis Space Contributed 25 a nubli¢ senane 





Asa Mauritian living in France, | compliment the 
lcam who contributed to the excellent report. We 
Mauritians must acknowledge our debt to Botan 
for helping us- create this prosperous island, often 
calledthe kev tothe Indian Qeean. Had Boitain not 
taken over from the French sugar barons, we 
would not have achieved our transformation. 
DAN CHELLUMBEM 
Ambote, France 


Mauritius may have developed its way out of pov- 
erty. but two questions remain. One: Is this devel- 
opment sustamable? Mauntis imports just about 
every comestible item. | visited in 1991 and was 
stunned to loam that this tropical island imports 
fruit juices from South Afmoa. Reliamee wn tour- 
ism has leftachain of hotels whose beaches-are off- 
limits toresidents. Fresh fish is beyond the reach of 
tmainy Mauritians because hotels pay higher prices, 
Two: What of the environmental damage? Cur- 
rently endangered are the Maunnus kestrel, the 
echo parakeet, and the pink pigeon, The Jersey 
Wildlife Preservation Trust has a rehabilitation 
Progrium attempling to save these birds, and 
another organization 1 pressuring the povernment 
to declare the first national park at Bassin Blanc. 
Len Minuicn 

Cifftce af And Lands Studies 

Chivervity of Arizona 

Tucson, Arizona 


My great-uncle, Brother Cassian Francis Dar- 
mody, spent vears teaching in Curepipe at a ool- 
leae once run by the Insh (Christian Brothers. His 
letters to my father were filled with vivid images of 
this island and its people. No mention was made in 


| the article of the educational institutions founded 


by his and other missionary orders, which helped 
lay the groundwork for this preiperous society, 

George (, Kingston 

Fas Lonemeadow, Massachieserts 


Lmust correct the statement that “ofall the African 
countrics to gain independence im the 19hs, Mau- 
nitive. the only nation with an uninterrupted his- 
tory of democracy.” Botswana, independent in 
1066, sa mode! of stahilitw—u real democracy—as 
your coverage tn December [99 demonstrated. 
W. Loe 

Gaborone, fetrwana 


To achieve zero-population growth despite so 
many ethnic groups is quite sigmficunt, Mauritius 
seis the patter for the rest-of the worid to follow, 
Bes HANSEN 

Towson, Maryland 


Lenten should he addressed te Fori, Nubia! 
Georropiic Maorazine, fox 37448, Wastinator, D.C. 
AMT 4, and shold include sender's addresd and 
mlenhone niiniier. Nor all letters coin he sel. These 
that are will often be edited and excerpted, 


Noltonal Geographic, Awpust 1003 
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STATE FARM PRESENTS THE WINNERS Ny / 
OF THE GOOD NEIGHBOR AWARD. | 
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INSTANT TRACTION. JUST ADD WATER. 





THE ALL-SEASON GOODYEAR AQUATRED. YOU GET TRACTION. WET OR ORY. 
Hydroplaning is greatfor skiing, But not for driving. The Goodyour 
Aguairect, WIEN Is ceeperoove AquaAlshannel” moves water away This 


keeps more tread in contact with the road for superb wet traction. Its 
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Aquatred One racing rain tire. Try a sel of Aquatrecds. Ane put traction into ; ; eet ee 
ween’ action. AQUATRED. ONLY FROM GOODYEAR. #74 722es- te 
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For your nearest retailer call 1-600-GOODYEAR. 
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WE DIDN'T AER 0K THE SMALL DETAILS 


The biggest concern parents can have is creating a safe environment for their children 

Which is why we e “UA 4] the Previa with <aft ety features like a roof that meets ferle ‘Ts 

strenygeu Bhniderls for curs, available anti-lock brakes ands child pretes Chor side door 

lock, There’ a standard driv er-side air bag, too, Because when it comes to your family's 

salety, no detail is too small ee : 
| “l love what you do for me: 
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In the Swim With 
Riders of the Open Sea 


“orces of darkness and 

ia motion make life in the 
seas appear strange and 

difficult for land dwellers to 
fathom. Creatures of bio- 
luminescent beauty, such as 
a stinging jellyfish (above), a 
sea cucumber (center), and 
a gelatinous web called a 
siphonophore, have adapted 
to a life of constant drifting. 
They are swept along by ocean 
currents that swirl around the 
least understood realm of life 
on the planet. 

A new film, “Ocean Drift- 
ers,” produced by Rodger 
Jackman, looks at sea life 
thriving at the edges of the 
Gulf Stream, a powerful cur- 
rent that flows northeast from 
Flonda along the Atlantic 
coast. “Ocean Drifters” goes 
with that flow, following a 


LF. MAREN, 
WOODS HOLE OCEANOGRARHIC INSTITUTION 


hatchling loggerhead turtle as 
It begins its odyssey in the Gulf 
Stream and enters the carousel 
of currents known as the North 
Atlantic Gyre. 

National Geographic 
EXPLORER launches its 
1993-94 season with an eve- 
ning dedicated to this kingdom 
of hidden life—and to a new 
way of discovering its secrets, 

Diving off the coast of 
Belize in 1986, marine biolo- 
gist (areg Marshall caught a 
brief glimpse of a remora 
attached to a shark's belly. 

“I saw how a specially 
designed video camcorder 


TOM SMOTER (TOP) AND MARSH 
FOURGELUTH (AVE), BOTH HARE BRANCH 
GL CARPAPRE TIT a 


could substitute for the sucker- 
fish, collecting a range of 
images from the shark's per- 
spective.” A film by John Bre- 
dar, “Crittercam,” tells the 
story of Marshall's efforts to 
turn sharks and sea turtles into 
their own cinematographers. 
Carrying a streamlined cam- 
era, they can compile a visual 
record of behavior and habitat 
that no human could match. 
“Ocean Drifters" and “Crittercam™ 


air Angusf 22 on BRRLORER. TRS 
Supersiation, 9 pom. ET. 
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FeatherWates 
Bring You 
Lighter Weight 
For Greater 
Comfort 

Exclusive FeatherWates 
offer a higher standard 
of comfort in eyewear 
because they are 
dramatically lighter than 
ordinary glasses. And 
 LensCrafters, Americas 
leading one-hour 
eyewear store, has the 
technology to custam- 
craft your “light-as-a- 
feather” glasses in about 
an hour. Experience the 
' comfort of glasses you 
will hardly know you re 
wearing. 


rine Scala 
(5367) for your nearest 
LenstCrafters. 
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“arhy on, naturalist Crore B. 
SCHALLER set his sights on 
his life's work. Asa boy he 

roamed the countryside, collecting 
creatures for his own mini-zoo. As 
aman he hia roamed the world, 
often with his family, to work for 
wildhte conservation. He has stud- 
id gorillas in Zaire, tigers in India, 
jaguars in Brazil. and pandas in 
(Ching. “The more rare and remote 
a speecies,” Te five, “The greater the 
challenge to become the chronicler 
of its life.” 

in Tibet's solated Chang Tang 
repion (above), George and his 
wile, Kav, endured tent living fo 
moomths. but says Ray, “We can 
hardly wait jo po back to continue 
Our reseorch.” 

“So conservation tisk & ever 
completed,” adits Schaller, whe 
retuned to the Chania Tare this fall 
His photographs are an invalusble 
tool in his work. He thinks of them 
as forming u bond between the 
wewer and the subject: “Pen and 
CAINCTA Fe POLHT WEATONS Aas 
obhivion, helping species to sur- 
Vive —OF ACTving 45 Memorials," 

Schaller has descnbed his woe 
inten books, mcluding National 
Book Award winner The Serengeti 
Lion, The Year af the Creartifi, 
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Stone of Silence, anc taost recently 


The Lact Pane. 


Tt was too Witt for ice skating i 
Stockholm, and Assistant Editor 
Dow HET, of center, was about to 
kan something about Swedes. Fiore 
em hours he sliced across the melt- 
ind surface of Lake Millaren with o 
group Of Sweilreh gkaters, Then the 
ee roared dnd split, 
aWallowirnd A ptien Nils 
son, at right. Rolf Sva- 
linge, atlett, homed 
Don and the others to 
share while Byam 
structed onto firmer 
foc. He emerges 
blooded. dripping— 
End completely pre: 
pared. Bjorn peeled off 
his sopping red cover: 
alls and from his back- 
puck prxtuced a plastic 
bag OOnTiinung fin Wen: 
hical dev suit, Another 
hag cared Tuc) for an 
mprempeu fire that 
warned him as be 
dressed. [he last sack 
held BjGnn's cellular 
plone. “You guys plan 
for everything, don't 
wou!” Dan asked. 
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“Weboome to Sweden,” Rolf said. 
Dens “aT IMmmersian—in writ- 
ine—came at the University of 
South Carolina, where he studied 
under port James Dickey. Keeping 
nournal While traveling in Central 
Amienca “sparkedmy career,” Don 
wavs. “L realized that going places, 
and writing about them, waa what | 
wanted jo do when | grew up,” 
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After all these years there’s only one thing wrong 
with Mrs. Krane’s Maytag: it’s still avocado, 


Nirs Really Rerare. of Wester Springs, Lew color Sor 
Hes, Sar EXCEL Lyi call thie isn L just any ol 


— 


OE aq Lit 7 r I * | | I 1 
Wiad Lene le We CA LTT ak eyes 


Mavingd washer will iivst this lori, but 


L! ri | WEEE iE de VW fa, Hi r | if ra | 


, _— 7 i | a4 | awa il 
Liour wreshers are wi te lst bone 


—_ 
mote 1 4 =e 2 , | ara 
Lirne soor Awl thiit's Gricl Teed Pewer repairs ld In her better 
PI F |? ee ee F F | ‘ i i 
CCAS TS avilatito lad Virs. Krane Mir, BAe bec luced Son bid 


re io eis | z 
rwaes oarcrone looking for anew 


mest Che probe, 


ot = iy og ill . a "at 
wavs fiturecd in jusl make it a pain wi 





MAYTAG | 


